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Bridging This Gap
Isn’t Rocket Science
Fellowship That Teaches Scientists and Politicians
About Each Other’s Worlds Marks 30 Years
By Rick Weiss, Washington Post Staff Writer
congressional and executive branch offices
each fall for one-year stints. Celebrating its
30th anniversary this week, the program gives
scientists a chance to explore the world of
policy and politics while allowing lawmakers
and administration officials to take advantage
of the fellows’ well-wired brains.
Scientists learn about a kind of sausagemaking that never came up in their Ph.D.
food chemistry courses and bureaucrats get
reminded that the universe cannot run on hot
air alone.
Sometimes there is even a profound
synthesis. In at least one case, involving a
psychology fellow and a Treasury official, the
cross-pollination between science and politics
got so personal as to culminate in matrimony.
But perhaps the best measure of the program’s success is the ubiquity of former fellows inside the Beltway today. Ten of about 50
staff members on the House Science Committee—including the committee’s deputy chief
of staff—are former fellows, as is one member of Congress: Rep. Rush D. Holt (D-N.J.).
Other former fellows include the deputy director of the Department of Homeland Security’s
Advanced Research Projects Agency; the new
chief science adviser at the State Department;
and the deputy associate director of technology at the White House Office of Science and
Technology Policy.

This article originally appeared in the Sept.
18, 2003, edition of The Washington Post.
It has been reprinted below in its entirety
with permission.

I

n his famous 1959 treatise “The Two
Cultures,” British scientist and novelist C.P.
Snow decried the divide between scientists and
“literary intellectuals,” warning that society’s
problems will remain largely intractable as
long as scientists eschew Shakespeare and literary types remain ignorant about the second
law of thermodynamics.
Washington has its own version of that
cultural divide—this one involving scientists
and politicians. How can the nation craft policies in such scientifically complex areas as
embryonic stem cell research, global warming, agricultural biotechnology and “Star
Wars” missile defense, experts in both camps
moan, when so many politicians know so
little about science and most scientists remain
so clueless about how policy is made?
Enter the AAAS Science and Technology
Fellows Program, a little-known but influential cultural exchange that serves as a wormhole between the largely alien universes of
science and politics.
The program—coordinated by the American Association for the Advancement of Science, the nation’s largest general science organization and publisher of the research journal
Science—places about 60 Ph.D. scientists in
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The Purpose of The ION®

The ION’s Web Site Matures

You’ve Come a Long Way Baby
By Paula Danko, ION® Staff

T

he Institute of Navigation’s Web site has
Education Outreach
matured considerably since its incepNeed some information to help educate
tion. It has a better look and feel, and it has
young people about the wonders of Global
become an indispensable tool for the ION®
Positioning Systems? Look no further than
®
membership and the ION staff.
the ION Web site, which includes 10 lesMuch time and effort has
son plans on navigation geared
gone into the development of
toward youth in grades 6–8.
the site, but the hard work has
The long term
And don’t forget to check for
been worth it.
information about scholarship
Traffic to the site has steadily
goal always has opportunities for college students
increased during the past two
doing research in navigationyears. Hundreds of members
been to make
related fields.
from dozens of countries reguBut, of course the real advanlarly visit the ION Web site and
the ION Web site tages to the ION® Web site are
access its many features.
in the MEMBERS ONLY features.
Site-wide features include
self--sustaining As a member, you have access
information on the ION’s
to on-line search and retrieval
upcoming conferences, includin terms of rev- capabilities of important ION
ing online registration capapublications, especially the ION
bilities; a special calendar of
enue generation. Journals from 1945 to the present
industry events; and of course,
and ION® conference prodeedings
—The ION®
all the customary information
from 1990 to the present; secure
Executive Committee
about the Institute of Navigamembership address updates;
tion: organizational informasecure online membership renewtion; committee information
als; and a career opportunities
®
and minutes; ION Section information; the
section for posting resumés and job openings.
ION® major awards programs, deadlines and
applications; information about the SatelThe 12+12+12 Program
lite Division of the Institute of Navigation;
Considerable progress had been made since
and on-line versions of the ION’s quarterly
the inception of the ION’s Web site in reachnewsletter.
ing the goals set by the ION Executive
Committee. The long term goal always has
Purchasing Power
been to make the ION Web site self-sustainIn addition to all the information you would
ing in terms of revenue generation.
normally expect from the ION® Web site, did
Recently, the Executive Committee took
you know that the you can also securely purimportant steps toward making that goal a
chase much sought after ION® paraphernareality by ending the trial period for unlimlia—shirts, ties, etc, and publications such
ited technical paper downloads and imple®
as The ION “Red Book” CD-ROM?
menting the 12+12+12 Program.
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The Institute of Navigation, founded in 1945,
is a nonprofit professional society dedicated
to the advancement of the art and science
of navigation. It serves a diverse community
including those interested in air, space, marine,
land navigation and position determination.
Although basically a national organization, its
membership is worldwide, and it is affiliated
with the International Association of
Institutes of Navigation.

2003-04 National
Executive Committee
President: Larry Hothem
Executive Vice President: Dr. Penina Axelrad
Treasurer: John Clark
Eastern Region Vice President:
Dr. Chris Bartone
Western Region Vice President:
Dan Crouch
Satellite Division Chair:
John Lavrakas
Immediate Past President: Dr. Rudy Kalafus

How to Reach The ION®
Telephone: 703-383-9688
Facsimile: 703-383-9689
Web site: http://www.ion.org
E-mail: membership@ion.org

ION® National Office Staff
Director of Operations: Lisa Beaty
Technical Director: Carl Andren
Assistant to the Technical Director:
Miriam Lewis
Meeting Services/Author Liaison:
Connie Mayes
Member Services/Registrar: Wendy Hickman
Graphic Designer/Copy Editor: Paula Danko
Information Systems: Rick Buongiovanni

Under the 12+12+12 Program, members
get 12 free downloads during their 12-month
membership period. (There is no longer any
distinction between viewable only and viewable and downloadable papers.) After your 12
free downloads, you can download additional
papers for $12 each.
Members who need to download large
numbers of technical papers can purchase an
annual subscription for unlimited downloads.
See the ION Web site, of course, for details.
Rick Buongiovanni, ION’s Information
Systems guru and Web master, says to watch
for more and more Web features in the coming months.
S u m me r 2 0 0 3

From the ION® Congressional Fellow
By Marie Lage
Marie Lage

T

The Chance to Make a Difference

he American Academy for the
Advancement of Science (AAAS) organizes
an incredibly comprehensive two-week orientation. The orientation includes lectures on
the impact of science and technology on policy, an interactive workshop on how the budget
process works, and phenomenal speakers.
Approximately 75 percent of the orientation is for all fellows, both congressional
and executive; however some aspects of the
training are specific to congressional fellows.
The Congressional Research Service (CRS)
gave an outstanding lecture on the legislative process, which was followed by multiple
question and answer sessions with last year’s
fellows. The talks with former fellows were
especially useful and helped us understand
what to expect both during the interview process and once we are placed. Bill Klepczynski
also attended the AAAS orientation.
As part of the placement process, the AAAS
sponsored a cocktail party for Congress and
staff. It was there that I met Clark Cohen.
Clark took me to lunch and gave me a great
perspective on the interviewing and placement process.
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In eight days I went on
a dozen interviews and
had four firm offers
and two or three other
promising leads.
Because I was uncertain about what I
wanted to do, I pursued a broad range of
interviews. I interviewed with both the House
and the Senate side, personal staff, committee staff, and Republicans and Democrats. I
also followed up on Dick Greenspan’s suggestion that Rep. Steve Pearce (R-N.M.)
was looking for a fellow to support aviation
issues.
In eight days I went on a dozen interviews
and had four firm offers and two or three
other promising leads. One factor in my favor
is that Secretary Rumsfeld no longer supports
the use of military personnel as fellows on the
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Hill—so my Department of Defense (DoD)
experience drew some interest.
In the end, I decided to accept an offer
from Sen. Olympia Snowe (R-Maine). My
primary responsibility would be defense related, but because the senator is a member of
the Commerce, Science and Transportation
Committee, I anticipate supporting other
technology issues as well.
Sen. Snowe is a former member of the
Armed Services Committee and maintains a
strong interest in defense issues. She is also a
member of the Intelligence Committee.
What I like about Sen. Snowe’s office is
that I would have a relatively well-defined
(although admittedly broad) area of responsibility that somewhat overlaps with my prior
experience. Also, the office structure would
allow me access to Sen. Snowe when appropriate (which wasn’t true with all of the Senate offices).
While I’m somewhat surprised to find
myself working for a Republican, Sen. Snowe is
a moderate, and with the Senate split at 51-49,
I anticipate that the office will be in the thick of
things during the coming year. 
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reaching out!
By Dr. Mikel Miller and Dr. Frank van Graas

Lawn Mower Madness
Announcing the First Annual Autonomous

A

s time goes by, navigation
systems, including Global
Positioning Systems, are becoming more
and more a part of our daily lives. However,
there are still applications where the potential benefits of navigation have not yet been
fully tapped. Take lawn mowing, for example. Who has not, while sweating behind a
lumbering lawn mower on a hot July day,
wished that there was a robotic lawn mower
that would do the job for us while we sat in
the shade drinking lemonade?
The Dayton Section, being located in
southern Ohio and well known for particularly large lawns and particularly hot and
humid July days, has decided to do something about this.
We are proud to announce the First
Annual Autonomous Lawn mower Competition sponsored by the Institute of Navigation
Satellite Division and administered by the
Dayton Section of the ION®.
The purpose of the competition is for
universities and colleges to design and operate an autonomous lawn mower using the
art and science of navigation to rapidly and
accurately mow a field of grass. The lawn
mower that completes the mowing in the
shortest time will win the competition.
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Lawn Mower Competition
The competition will be held in Dayton,
Ohio prior to the start of the ION’s 2004
Annual meeting (June 7–9, 2004) also in
Dayton. The competition will occur Friday,
June 4 and Saturday, June 5.
Cash awards will be presented to the
top three teams. The awards are as follows:
first prize: $2,500; second prize: $1,500; and

Cash Awards:
First Prize: $2,500
Second Prize: $1,500
Third Prize: $1,000.

third prize: $1,000. Special international
recognition will be provided for all participating teams through ION® publications
and announcements at the 2004 ION GNSS
meeting in September. The winning teams
will be invited to display their lawn mowers
at the ION GNSS meeting.
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Each team will have an opportunity to
give a 20-minute presentation about their
autonomous lawn mower design. Videotapes
of the competition will be distributed to
sponsors, media, and the public.
In addition to mowing a lawn in the
shortest time, teams will be judged on a
detailed report that provides the cost of the
prototype and a projected, current production cost of their mower. The production
cost of the mower shall be evaluated by
the judges for reasonableness, and penalty seconds shall be added to the total
time score for high-cost designs. For a
complete description of the competition
and the rules, go to the ION Web site at
www.ion.org.
Besides the benefit to all of us in Ohio
with lawns, The Dayton Section and the Satellite Division are hoping that this competition will inspire college students to pursue
navigation-related research projects—hopefully leading some of them to a career in
this field.
We look forward to the competition and
invite anyone who is interested to come
a few days early to the 2004 ION®Annual
Meeting to watch the festivities.
Lemonade will be provided.

S u m me r 2 0 0 3

Portney’s Corner
Joe Portney

You can Find More of Portney’s
Ponderables and Brain Teasers
at www.navworld.com

Going With the Flow
A

n inertial engineer is kidnapped,
blindfolded and flown
10,000 miles to a
secluded location.
With his blindfold
removed he is challenged to determine
in which hemisphere
he is. His only clue is
observing that water
in a sink basin drains
in a counter-clockwise
direction. He estimates
that the water drains at
about 10 cm/second.
He mentally reviews the
principles of Coriolis
acceleration and finds
that he knows…
A.

Nothing new
about his location

B.

He is in the northern hemisphere

C.

He is in the southern hemisphere

Portney continued on page 15
IO N Ne w s l e t t e r
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CALENDAR
NOVEMBER 2003
3–7: International Loran
Association (ILA) 32nd Annual
Convention and Technical
Symposium; Hotel Boulderado,
Boulder, Colorado
Tel.: + 1-805-967-8649
Fax: + 1-805-967-8471
Web: www.ila@loran.org
24–25: AIS Maritime Navigation
and Security Meeting
Contact the Royal Institute of Navigation
Tel.: +44-20-7591-3130
Fax: +44-20-7591-3131
Web: www.rin.org.uk
JANUARY 2004
26–28: ION National Technical
Meeting; Catamaran Hotel; San
Diego, California
Contact the ION
Tel.: +1 703-383-9688
Fax: +1 703-383-9689
Web: www.ion.org
®

MAY 2004
16–19: The European Navigation
Conference 2004
Contact the Netherlands Institute of
Navigation
Tel.: +31-10-498-75-18
Fax: +31-10-452-34-57
Web: www.nlr.nl/nin
JUNE 2004
7-9: The ION® Annual Meeting,
Co-sponsored by the AFIT and
AFRL, Dayton, Ohio
Contact the ION
Tel.: +1 703-383-9688
Fax: +1 703-383-9689
Web: www.ion.org
®

SEPTEMBER 2004
21-24: ION GNSS 2004,
Long Beach, California
Contact the ION
Tel: +1 703-383-9688
Fax: +1 703-383-9689
Web: www.ion.org
®
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Albuquerque, New Mexico

ION 59th Annual Meeting
and the CIGTF 22nd
Guidance Test Symposium
Come to a Close

T

he combined ION Annual Meeting and CIGTF Guidance Test
Symposium headed by General Chair Boyd Holsapple, AFRL
Sensors Directorate; ION Program Chair, Dr. Mikel Miller, also with the
AFRL Sensors Directorate, and CIGTF Program Chair James Brewer,
was held in Albuquerque, New Mexico. Approximately 300 people
attended the meeting from June 23–25, 2003. Many thanks go to the
organizers of the meeting for their efforts.
Highlights of the technical program included a plenary panel that
addressed GPS modernization, GPS vulnerability, and the possibilities
of a 27 optimized GPS constellation and included a simultaneously
running one-day classified session at Kirtland Air Force Base.

From left to right: CIGTF Program Chair James J. Brewer, ION® General Chair Boyd
Holsapple, and ION® Program Chair Mikel M. Miller.

The program of more than 80 technical papers also played host to
the 2003 FRP User conference. (The FRP User Conference is an open
meeting where the radionavigation user community is encouraged to
provide input and recommendations on the revision of the 2001 FRP
policies and operating plans.) The FRP session included a panel of
both civil and military representatives.
At the conclusion of the ION Annual Meeting, the new ION officers
and committee chairs were announced and confirmed.
As is its custom, the Institute of Navigation also hosted its Annual
Awards Banquet and named its new fellow members for 2003. (See the
following pages for more on the award winners and fellows.) 

The Institute of Navigation New Committee Chairs
2003-2004 NATIONAL
EXECUTIVE COMMITTEE
President: Larry Hothem,
US Geological Survey
Executive Vice
President:
Dr. Penina Axelrad,
University of Colorado
Treasurer: John Clark,
The Aerospace Corporation
Eastern Region Vice
President: Dr. Chris
Bartone, Ohio University
Western Region Vice
President: Dan Crouch,
46th Test Group/XP
Satellite Division Chair:
John Lavrakas, Overlook
Systems Technologies
Immediate Past
President, Dr. Rudy
Kalafus
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ION® COMMITTEE CHAIRS
FINANCE
Dr. Michael Braasch,
Ohio University

AWARDS SELECTION,
Ronald Braff, The MITRE
Corporation

MEMBERSHIP
Dr. Duncan B. Cox, Jr., DBC
Communications

BYLAWS COMMITTEE
Dr. Richard Greenspan,
C.S. Draper Laboratory, Inc.

FELLOW SELECTION
Karen Van Dyke, DOT,
Volpe Center

SECTIONS
Len Jacobson, Global
Systems & Marketing

TECHNICAL
COMMITTEES
Dr. Penina Axelrad,
University of Colorado

INTERNATIONAL
AFFAIRS
Keith McDonald, NavTech
Consulting

PUBLICATIONS
Dr. Christopher Hegarty,
The MITRE Corporation

GOVERNMENT FELLOWS
PROGRAM
Dr. Richard Greenspan, C.S.
Draper Laboratory, Inc.

MEETINGS
Dr. Frank van Graas,
Ohio University

OUTREACH
Major John Raquet,
AFIT/ENG
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NEW INITIATIVES
Dr. Rudy Kalafus
STRATEGIC PLANNING
Dr. Penina Axelrad,
University of Colorado
ION CONFERENCE
COMMITTEE
Dr. Penina Axelrad ,
University of Colorado
PUBLICATIONS POLICY,
Ron Braff, The MITRE
Corporation

THANK YOU
EXHIBITORS
746 Test Squadron
CAST Navigation
GPS Source
GPS World
L3 Communications/IEC
Microinfinity

HISTORIAN
Mr. Marvin May, ARL
Penn State

Navtech Seminars &
GPS Supply

IMU INTERFACE
STANDARD
Dr. James Farrell,
VIGIL, Inc.

Raytheon
Spirent
Trimble
S u m me r 2 0 0 3

Distinguished Service Award
Presented to Dr. Rudy Kalafus
Newly elected President Larry Hothem (left) presents the
ION Distinguished Service Award to Dr. Rudy Kalafus.
Dr. Rudy Kalafus (right) served as the ION president
from June 2002 to June 2003. Prior to that he served
on the ION Executive Committee and the ION Council,
holding numerous positions. Furthermore, Dr. Kalafus
served as the ION GPS 1989 program chair and as general chair for ION GPS 1990. He received the ION Kepler
Award in 1992, and in 2001 he became an ION Fellow
and he was awarded the Capt. P.V.H. Weems Award.

ION 59th ANNUAL MEETING FESTIVITIES IN ALBUQUERQUE, NEW MEXICO

Combining Business
and Pleasure
A few of the Institute of Navigation’s 59th Annual Meeting exhibitors pictured below.

IO N Ne w s l e t t e r
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Congratulations to The Institute of
Early
Achievement Award

Superior
Achievement Award

Samual M.
Burka Award

On June 24,
the ION®
honored
an outstanding
group of
Dr. Chan-Woo Park,

contributors
to the science
of navigation
at the ION’s
59th Annual
Meeting in
Albuquerque,
New Mexico. The
Institute extends
its warmest
congratulations
to the recipients,
its thanks to
all those who
submitted
nominations,
and its

Major John F. Raquet, Ph.D.

Major James W. DeLoach

For his remarkable contributions
to the advancement of satellitebased navigation and positioning
technologies for both military
and civilian applications.
Major John F. Raquet, Ph.D.,
is an associate professor in the
Department of Electrical and Computer Engineering at the Air Force
Institute of Technology where he
is responsible for teaching and for
research relating to GPS and inertial navigation systems.
He received his Ph.D. in geomatics engineering from The
University of Calgary, his M.S. in
aeronautical/astronautical engineering from M.I.T., and a B.S. in
astronautical engineering from the
U.S. Air Force Academy.

For his innovation, dedication
and hard work to ensure the safe
mission execution of the world’s
most sophisticated Hercules, the
MC-130H Combat Talon II.
Major James W. DeLoach is
an evaluator navigator and deputy
flight commander of standardization and evaluation assigned to
the Seventh Special Operations
Squadron, 352nd Special Operations Group, Royal Air Force
Mildenhall, U.K. Deloch graduated in engineering in 1992 from
the University of Tennessee on
an Air Force ROTC scholarship.
Major Deloach’s military awards
include the Distinguished Flying
Cross, Air Medal, Aerial Achievement Medal; Air Force Commendation Medal; Joint Meritorious
Unit Award; Air Force Outstanding Unit Award with Valor,
Combat Readiness Medal, and
Humanitarian Service Medal.
He is deployed in support of
Operation Iraqi Freedom.

appreciation
to the ION®
Awards and
Fellow Selection
Committees

Jonathan P. How

Dr. Larry Capots
For their paper “Sensing
Technologies for FormationFlying Spacecraft in LEO
Using CDGPS and an Interspacecraft Communications
System” published in the
Spring 2002 issue of NAVIGATION, The Journal of
The Institute of Navigation,
Vol. 49, No. 1, pp. 45

who served so
effectively in
selecting the
honorees.
IO N Ne w s l e t t e r
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Navigation Honorees
P.V.H. Weems Award

Tycho Brahe Award

Norman P. Hays
Award

Mr. Daniel A. Tazartes

Dr. Penina Axelrad

Mr. Bruce E. DeCleene

Mr. Robert J. Erlandson

For technical leadership in converting from mechanical to optical angular rate sensors.
Mr. Daniel A. Tazartes is currently director of the Navigation
and Applied Sensors Technology
Center at Northrop Grumman. He
has been at Northrop Grumman
and Litton Guidance and Control
Systems for the past 18 years.
During that time, he has successfully introduced several generations of new instrument technologies into inertial and integrated
navigation systems. Mr. Tazartes
holds 45 issued U.S. patents in
the fields of laser, fiber optic, and
MEMS sensors, as well as in control algorithms, electronics, and
signal processing for inertial sensors and systems.
He is a member of the ION®
and the IEEE and actively participates in the development of standards for inertial instruments and
systems. Mr. Tazartes received his
M.S.E.E from the California Institute of Technology and his B.S.
in physics from the University of
California at Los Angeles.

For her contributions to the science of space navigation, guidance, and control.
Dr. Penina Axelrad is an associate professor of Aerospace Engineering Sciences (ASEN) with the
Colorado Center for Astrodynamics Research at the University of
Colorado. Dr. Axelrad has been
involved in GPS research since
1985, including topics in time
transfer, aircraft, marine, space
and remote sensing applications
of GPS.
Dr. Axelrad received her Ph.D.
in aeronautics and astronautics
from Stanford University, and her
S.B. and S.M. from Massachusetts
Institute of Technology. She has
been active in the ION® , serving
as chair of the Satellite Division,
general chair of ION GPS 1997,
technical program chair for ION
GPS 1996, Secretary of the Satellite Division, Western Region Vice
President, and as an associate editor of NAVIGATION.
In 1996, Dr. Axelrad was
awarded the AIAA Lawrence
Sperry Award for her contributions in GPS.

For his significant contributions
to the advancement of satellite
navigation for aviation.
Mr. DeCleene is the navigation program manager for the
Aircraft Engineering Division
of the FAA. He is responsible
for the development of policy
and guidance material for the
installation and certification of
navigation equipment, primarily
focusing on satellite navigation.
He holds a B.S. in electrical
engineering from the University
of Virginia and is a recipient of
the ION’s Early Achievement
Award.

For his multiple contributions
to the field of GNSS and for
his insightful work toward
preserving and promoting the
spectrum protection for GPS/
GNSS and other critical aviation navigation systems.
Mr. Robert J. Erlandson,
who recently retired from 28
years at Rockwell Collins, is
currently a private engineering
consultant in radionavigation
and communication systems.
Mr. Erlandson has extensive
experience in GPS and microwave avionics communication
and radionavigation hardware
design and system analysis. In
addition, he has experience on
various domestic and international radio frequency regulatory advisory committees. Mr.
Erlandson holds B.E.E. and
M.S.E.E. degrees from the
University of Minnesota.

IO N Ne w s l e t t e r
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Thomas L. Thurlow
Award
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Meet ION’s Newest Fellows

ION Fellow
Award recipients
(left to right):
Dr. Pratap Misra,
Prof. Gérard Lachapelle,
Ms. Karen Van Dyke,
Dr. Alison Brown, and
Mr. Patrick Fenton.
Not pictured:
Dr. Benjamin W. Remondi,
and Mr. John A. Klobuchar.

Posthumous
Fellow
Dr. Kai-Tuen Woo

2003 Fellow Members
Election
to Fellow
Membership
recognizes the
distinguished
contribution to
the advancement
of the technology,
management,
practice,
and teaching
of the arts
and sciences
of navigation.
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Dr. Pratap Misra

Ms. Karen Van Dyke

Mr. Patrick Fenton

For his significant contributions to the field of
satellite navigation in the
areas of GLONASS, clockaiding, cycle ambiguity
resolution and education.

For her outstanding contributions to the civil
applications of GPS and
especially for her role in
incorporating GPS into the
National Air Traffic Control System.

For his sustained contributions in the field of
GPS, including advanced
receiver architecture and
designs, multipath, reduction, digital signal processing techniques and technical publications.

Professor
Gérard Lachapelle

Dr. Alison Brown

For his sustained contributions in the field of
global navigation satellite
systems, including differential GPS, kinematic
carrier-phase methods and
applications, integration,
and educational efforts.

For her contributions to the
development of GPS technology, the fielding of the
FAA’s WAAS and the modernization of GPS as well
as for outstanding service
to the Institute of Navigation’s Satellite Division.

Dr. Benjamin
W. Remondi
(Not Pictured)
For continuing contributions and leadership in the
advancement of centimeter-level GPS positioning,
both static and kinematic.
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For his important contributions over 30 years to
the navigation sciences.
His designs guide aircraft,
spacecraft and tractors
around the world. (Accepting on behalf of Dr. KaiTuen Woo is his daughter,
Ms. Andrea Lai, pictured
above.)

Mr. John
A. Klobuchar
(Not Pictured)
For more than 25 years of
continuing contributions to
satellite navigation regarding the evaluation and
specification of the effects
of the ionosphere on satellite navigation signals.

Honorary
Fellow
Mr. Charles Trimble
For the successful commercialization of practical, cost effective and high
precision GPS receiversbringing the utility of GPS
to everyone.
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Rocket Science cont. from page 11
A new batch of fellows is now in orientation, a two-week crash course with talks on the
federal budget process, governmental accountability and how a congressional office works.
With almost all the scientists’ stipends paid by
sponsoring scientific organizations, they are
snapped up by agency heads and lawmakers.
“These fellows come to learn,” program
coordinator Claudia Sturges said. “But they
also bring a way of thinking that these agencies find very useful.”
The program now attracts 10 times more
applicants than it can take. And thanks in
large part to the program, said House Science
Committee Chairman Sherwood L. Boehlert
(R-N.Y.), federal offices are increasingly wellstaffed by people with scientific expertise.
“It’s no longer just a bunch of political
hacks who did favors for this guy during the
campaign,” Boehlert said. “Now when the
vice president for research at General Electric
comes in to talk to the Science Committee
staff, he sits down with Ph.D.s. They can talk
the same language.”
Not every scientist takes to the new culture. One professor of environmental science
got fed up on Capitol Hill, Sturges recalled,
“after a few months of not having his own
office and poor computer equipment and not
having anyone to type his letters.”
But while about half of all fellows return
to positions in academia or industry, the
value of their experience does not fade.
“We’re not recruiting people for Washington,” Sturges said. “It’s just as valuable if they
go back and infuse their college courses or
jobs with some new perspectives on policy.”
And of course, Boehlert added, it does not
hurt for scientists to learn more about how
the federal grant-making process works.
Gary Ellis was a post-doctoral researcher
in reproductive biology at the University of
Texas in Austin in 1983 when he won an
AAAS fellowship that landed him at the nowdefunct congressional Office of Technology
Assessment (OTA). “It may seem strange, but
I always enjoyed thinking I wanted to be part
of the government,” Ellis said, adding that he
was president of his high school senior class.
After his fellowship, he was hired by OTA,
where he served for five years as an analyst
IO N Ne w s l e t t e r

Become An ION® Government Fellow
Phil Ward served in 2000–2001 with Sen. James Inhofe (R-Okla.)
and influenced policy on GPS NAVWAR and ultrawide band services.
Working with Sen. Carl Levin (D-Mich.) in 2001-2002, Clark Cohen
investigated “special purpose entities” established between banks and
Enron. Executive Fellow William Klepczynski of Innovative Solutions, and
Klepczynski
Lage
Congressional Fellow Marie Lage from ARINC, are now serving their oneyear government fellowships. What issues would you influence if you were an ION® Government Fellow?
The ION® Government Fellows Program offers ION® members a unique educational experience while providing
the U.S. government with a resource of technical expertise and private-sector perspective aimed at fostering effective public policy on issues that affect our society and profession. Congressional Fellow activities include providing
unbiased advice on science and technology policy, preparing for and attending hearings, helping with legislation,
conducting research, corresponding with constituents, preparing talking points for television interviews and public
speeches, and interacting with lobbyists and special interest groups.
The fellowship covers transportation, lodging, and tuition costs, as well as providing relocation costs, a yearly
stipend, and more. Opportunities are available for a Congressional Fellow, who serves as a science and technology staffer for a member of Congress or a Congressional Committee, and an Executive Fellow, who advises in an
executive department.
For more information, visit the ION® Web site at www.ion.org.

studying policy options for in-vitro fertilization, animal experimentation and biotechnology. Later, he served at the Institute of
Medicine, oversaw human research subject
protections for the Department of Health and
Human Services and worked at the White
House before taking his current position in
the Congressional Research Service, where he
reviews reports being prepared for Congress.
R. Alta Charo and her brother Art Charo
may be the only siblings to have been fellows simultaneously. She had a law degree
and was working on reproductive technology
issues in 1988 when the program placed her
with the population policy division of the U.S.
Agency for International Development. The
position took her to such uncomfortable but
exotic locales as Chad, the Ivory Coast, Honduras and El Salvador.
“I learned a lot about foreign aid as a tool
of foreign policy,” she said. She later served
on President Bill Clinton’s National Bioethics
Advisory Commission and is now a University
of Wisconsin Law School associate dean and
bioethicist who is known to many in Washington as one of the most “plugged in” science policy players outside the Beltway.
Art Charo had been a post-doctoral student in chemical physics at Harvard and was
applying for jobs as an assistant professor. “I
noticed that my biggest fear was that I’d get
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one of them,” he said, so he applied for an
AAAS fellowship. He landed one at OTA, where
he focused on arms control and defense matters. Today he is a senior program officer
at the Space Studies Board of the National
Research Council, happy that his fellowship
ushered him into the world of public service.
Perhaps no fellow is as appreciative of the
program as psychologist Karen Kovacs North,
now assistant dean for the School of Public
Policy and Social Research at the University
of California at Los Angeles. She met her husband in 1994 while on her AAAS stint in the
office of Rep. Edward J. Markey (D-Mass.).
“We met banning Chinese assault weapons,” she said.
Specifically, she first got Erik North, a
Treasury official, in her cross hairs when he
and some colleagues went to Markey’s office
to work with her on the wording of the pending Clinton importation ban.
“They came over with a bunch of guns
and it scared the hell out of me,” Kovacs North
recalled. After months of work together, with
the ban written and passed, it was dinner for
two, long talks into the night “and the rest,”
Kovacs North said, “is Hollywood history.”
They married in Malibu, Calif., in 1997.
C.P. Snow would have cried with happiness.
—©2003 The Washington Post.
Reprinted with permission.
S u m me r 2 0 0 3

GNSS Around the Globe

Section News
THE ALBERTA
SECTION. At
the May 22 section meeting, Alberta chair, Dr.
Gérard Lachapelle, addressed
the group about GPS performance under weak signal
environments and indoor GPS.
During the past two years,
high sensitivity GPS receivers
capable of tracking signals
that are affected by fading
by as much as 20 to 25 dB
have become available to
enable better signal availability in urban canyons and
indoor. A series of field tests
and hardware simulator tests
under a variety of environments show the potential and
limitations of this equipment.
Weak signals are significantly
affected by higher noise, multipath and cross-correlation
problems. Improvement in
availability is however very
important and is in excess of
90 percent in “begin” indoor
environments, once signal
acquisition is completed.
The presentation was followed by a brief tour of the
Navigation Lab facilities and
Antenna Range at CCIT.
At the June section meeting, ION President Larry
Hothem presented a travelogue of his experiences and
the adventures of the USGS
in the application of GPS in
Antarctica.
The following day Hothem
gave a public presentation on
GNSS modernization at the
University of Calgary.
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THE DAYTON
SECTION held
its annual dinner on July 10, 2003, at the
Wright-Patterson AFB O’Club.
Scholarship/Apprenticeship
winner, Casey Miller was
recognized at the meeting.
Door prizes added to the
festivities.
Finally, the following section officers for 2003-2004
were elected: Jamie Coker,
section chair; Mikel Miller,
vice chair; Jade Morton,
executive secretary; and Ken
Weis, treasurer.
HOUSTON
SECTION. The
section’s May
meeting was sponsored by
Omnistar. Dale Lambert of
Input/Output (DigiCOURSE)
discussed changing requirements for marine towedstreamer positioning. Also at
the May meeting, the section
was pleased to welcome distinguished retiree Jim Morgan
for a visit. It seemed like old
times!
In July, vice president and
co-founder of Applanix, Bruno
Scherzinger, spoke about pure
and aided inertial navigation,
how an inertial navigation
system (INS) works, what a
Kalman filter does in an aided
INS, and how GPS aiding is
able to extract excellent performance from tactical grade
inertial sensors. Scherzinger
concluded with some survey
applications of GPS-aided INS
and invited further discussion
from the group.

THE NEW
ENGLAND
SECTION.
On June 11,
the New England Section
was treated to a special after
hours evening at the Museum
of Science in Boston. Martin
Nakashian, a lecturer at the
museum, gave a presentation on celestial navigation.
Nakashian is a long-time
cruising sailor and sailing
instructor with a passion for
navigation and navigation
history. He has taught courses
in coastal piloting, navigation,
and celestial navigation at
various locations each year
since 1974, and has taught
the current Coastal Piloting
and Navigation and Celestial
Navigation courses at Boston’s
Museum of Science since 1991.
His talk about navigating the
seas before the days of GPS
and electronic navigation
systems was interesting and
informative.
His talk included a short
movie of celestial navigation
instruction and a presentation
of the concepts and theory of
how and why it works. After
the talk the museum’s planetarium demonstrated the
nautical astronomy, concepts,
coordinates, and navigational
stars used by sailors long ago.
Back by popular demand,
The New England Section will
repeat Nakashian’s presentation on October 29, for those
who were unable to attend
in June.
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SOUTHERN
CALIFORNIA
SECTION. At
the June 30 meeting, Frank
Czopek spoke about the early
history of the GPS program.
The meeting was hosted by
the Aerospace Corporation and
included a buffet luncheon.
Czopek’s talk examined
the pre-GPS satellite navigation history covering Sputnik,
MOSAIC, Project 57, SECOR,
Transit and Timation. Czopek
introduced a cast of characters—some well known
(Kershner, Parkinson and
Getting), and some not so well
known (Guier & Wieffenbach,
Easton, DuBridge and
Currie)—who would come
together to advance the need
for 3D all-weather navigation.
The efforts of these gentlemen
and the rest of the JPO GPS
hall-of-famers helped give
birth to the satellite navigation system we know today
as the Global Positioning
System.
Czopek is currently
program manager for the
On-Orbit Support contract for
the BLK II/IIA GPS satellites.
He has worked for Boeing for
the last 20 years, primarily on
the GPS BLK II/IIA program
supporting satellite and subsystem payload testing. He is
a frequent contributor to the
ION and has authored other
papers on GPS and satellite
technologies.

W A S H INGTON
SECTION.
In April, the Washington
Section toured the Federal
Highway
Administration’s
Non-Destructive Evaluation
Validation Center (NDE). The
NDE Validation Center was
established by the Federal
Highway Administration in
1998. The objective of the
NDEVC is to improve the
state of the practice for highway bridge inspection. The
center is designed to act as a
resource for state transportation agencies, industry, and
academia concerned with
the development and testing
of innovative nondestructive
evaluation (NDE) technologies.
NDEVC provides state highway
agencies with independent
evaluation and validation of
NDE technologies, develops
new NDE technologies, and
provides technical assistance
to states exploring the use of
these advanced technologies.
The NDE Lab focuses on
the use of ground penetrating
radar as an UWB technology. Some UWB emitters have
been shown to interfere with
GPS over limited areas. The
tour enabled section members
to better understand how
this technology is used in the
surface transportation system
and what its benefits are.
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Satellite Division Announces

The Bradford W. Parkinson Award
A

pproved by the Satellite Division Executive
Committee June 2003, The Satellite
Division of the Institute of Navigation will present
the Bradford W. Parkinson Award annually to an
outstanding graduate student in the field of Global
Navigation Satellite Systems (GNSS). This award,
which honors Dr. Parkinson for his leadership
in establishing both the U.S. Global Positioning
System and the Satellite Division of the Insititute
of Navigation, includes a personalized plaque and
a $2,500 honorarium.
The Bradford W. Parkinson Award will be
presented at the annual September meeting of
the Satellite Division. The award will only be
presented when deemed worthy.
Eligibility

Rules

Nominations for the Bradford W. Parkinson Award
may be submitted by a regular or research faculty
member at any college or university. Each college
or university may only submit one award nomination in a given year.
Submission must be in the form of a singleauthor thesis or dissertation completed within one
year preceding the closing date. Submissions must
be written in English and provided without publication restrictions.
Award nominators must submit the following:
(1) completed nomination form located on ION’s
Web site at www.ion.org, (2) three printed copies
of the dissertation or thesis, (3) an electronic copy
of the dissertation or thesis, (4) a one- or two-page
summary of the written material, (5) a biographical sketch of the candidate, and (6) a letter of
endorsement from the candidate’s instructor, professor, or department head. Submissions received
after the closing date will not be considered.

Judging Criteria

The basis for selection will be the submitted
written report. The selection committee will look
for outstanding contributions that represent truly
significant innovations in the technology, application, or policy of modern satellite navigation
systems. If none of the submissions for a given
year are judged by the selection committee to be
worthy, no award will be given.
Closing Date

The Institute of Navigation must receive all entries
no later than June 30, 2004. See the ION® Web
site for entry criteria and forms. Submissions are
to be sent to:
Bradford W. Parkinson Award Committee
c/o The Institute of Navigation
3975 University Dr., Suite 390
Fairfax, Virginia 22030 USA

Announcing the Bradford W. Parkinson Award

Any graduate student who is a member of the
ION® and is completing a degree program with
an emphasis in GNSS technology, applications, or
policy is eligible for the award.

Congratulations

The ION

®

From

Cadet First Class Jeffrey Bliss (left) was awarded the U.S. Air Force
Academy Class of 2003 Outstanding Cadet Aviation Instructor Award
on May 26 2003. The award was presented by John Broomfield, ION
Rocky Mountain Section chair.
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Graduate Elizabeth Bunch (right) accepting the
Institute of Navigation award from Jaewoo Jung
at the California Maritime Academy commencement ceremony on April 26, 2003.

Mr. Alan Zorn (left) presenting the Institute of Navigation
award to Cadet Jeremy Courtade at the U.S. Coast Guard
Academy awards ceremony on May 20, 2003.
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From the ION Historian
One of a Series of Columns By ION Historian Marvin May
Marvin May

Nathaniel Bowditch

S

omethings in life you don’t forget …
like your first assignment on a new
job. I was recently out of engineering school,
when on my second day at work, my senior
supervisor cradled a large old volume in his
burly arms, and directed me to “Learn about
navigation.” He ceremoniously plunked
down on my little desk a big old blue book
with about 2,000 tissue thin pages entitled
The American Practical Navigator, by
Nathaniel Bowditch. What made this book
the “Sailor’s Bible” and who was the man
behind it?
Nathaniel Bowditch was born in 1773
in Salem, Massachusetts, a compact seafaring town 16 miles north of Boston. In his
youth, in the years following the American
Revolution, the town developed into a major
maritime trading center. As a teenager, he
apprenticed as a ship chandler in a sailor’s
supply company dealing with oceangoing
ships which voyaged to lands of legendary
riches such as China and the East Indies.
This job allowed him to self-educate himself
in languages and mathematics.
Correcting Moore’s Work
Between 1795 and 1799 Bowditch made four
sea voyages on merchant ships, and in 1802
he was in command of a merchant ship of
which he was also a joint owner. His New
American Practical Navigator published
in 1802 began as a project to correct and
extend the work of John Hamilton Moore.
In fact, he published the first American
edition of Moore’s Practical Navigator
in 1799, having collaborated with his
brother on making corrections to Moore’s
work. Bowditch loved to carry out complex
mathematical computations and the task
of checking and correcting Moore’s work
was one he greatly enjoyed. He published a
second edition in 1800, but by the time he
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came to publish a third edition in 1802, he
had changed Moore’s book so extensively
that it now merited being published under
his own name.
A Mathematician
and a Businessman
Beyond his expertise in navigation,
Bowditch was an accomplished mathematician and businessman. In 1799, he was
elected to the American Academy of Arts
and Sciences. He translated to English
Laplace’s Traite de Mechanique Celeste
which marked the beginning of
American participation in the
field of celestial mechanics. He
was offered the chair of mathematics and physics at Harvard in
1806 but turned it down because
his position as the president of the
Essex Fire and Marine Insurance
Company in Salem was far more
lucrative. Notwithstanding his business responsibilities, he continued to
publish extensively on subjects related
to astronomy and celestial navigation. He
was elected to the American Philosophical
Society in 1809, the Royal Society of
Edinburgh and the Royal Society of London
both in 1818, and the Royal Irish Academy
in 1819.
The USNS Bowditch
After World War II the Navy purchased a
Victory-class supply ship named SS South
Bend Victory, and converted it into an oceanographic survey vessel renamed the USNS
Nathaniel Bowditch. The USNS Bowditch
served as a survey vessel for forty years and is
listed in the Guinness Book of World Records
as the ship with the most travel miles under
steam propulsion.
There is a 2002 bicentennial version of
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“Bowditch” available from
Amazon.com for $49.95.
One modern convenience of note is that
when a young engineer
comes to me yearning to learn about navigation, I can, instead of lugging a 2,000
page volume to his desk, refer him to http:
//pollux.nss.nima.mil/pubs, which has an
online version of the publication.
—Marvin B. May teaches navigation
courses for Pennsylvania State University,
where he is responsible for Navigation
technology and education at Penn State’s
Applied Research Laboratory Navigation
Center in Warminster, Pa.
He is also a professional engineer
and an adjunct professor at several
universities.
Mr. May has numerous publications to
his credit, and he has served as the Institute of Navigation historian for more than
four years.
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Portney’s Corner from page 5

And the Answer is A
The answer is “A.” The Coriolis effect, a result of the rotation of the Earth, on
the water in a draining sink basin is truly a weak effect and cannot influence
the direction of flow of the draining water. The direction of the draining water
is influenced by how the basin was filled and/or vortices that were created by
external contact with the water. During a four second observation for example,
the draining water may make a few rotations while the Earth rotates a mere
one arc minute - magnitudes less than the water particles. The Coriolis effect
in this case is insignificant. The Coriolis effect does affect long duration vortices such as hurricanes that causes them to rotate in the direction of the Earth
(counter-clockwise in the northern hemisphere and clockwise in the southern
hemisphere) but not short term events such as the rotation of water in a draining sink basin. In this demonstration of the weakness of the Coriolis effect on
water in a draining sink basin, we calculate the Coriolis acceleration based on
the given flow rate of the water of 10 cm/second and Earthrate at 15˚/hr:
Coriolis acceleration is defined by the equation:

Where ω is a maximum 15˚ per hour or 7.27 –5 radians per second.
Assume of the water particles in the sink is on the order of 10 cm per second
and 980 cm/sec2 is the gravitational acceleration of a free-falling body near the
surface of the earth. It is the conversion constant by which to divide the value of
acceleration in cm/sec2 to get the result in g’s.
The solution yields 1.48 micro-g’s. This is below the needed threshold sensitivity of most inertial navigation accelerometers which is usually 10 microg’s for moderately accurate inertial navigation. The concept of the draining
sink basin as a source for providing hemisphere location has been exploited
in movies, taught in the classroom by some science teachers and promoted
by fakirs. A web site that debunks the draining basin myth has been created
entitled, “Bad Coriolis” and is featured at http://www.ems.psu.edu/~fraser/Bad/
BadCoriolis.html.
I found that there are still many people in science that truly believe that one
can determine the hemisphere one is in by observing the direction of the flow of
water particles in a draining basin. There are even some engineers in the inertial industry who share this erroneous belief.
I discussed this observation with my friend Frank Pelteson, retired Aerospace
Corporation project engineer, who provided the above discussion and calculation of the Coriolis effect on the particles of water being drained in a basin
illustrating the weakness of the Coriolis effect in this event. In general, sink
basins are asymmetrical with respect to the location of the drain that may also
influence the direction of the flow of water in the sink basin being drained.
IO N Ne w s l e t t e r
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Corporate
Profile
CSI Wireless Inc.
CSI Wireless is a designer, manufacturer, and marketer of high-quality,
cost-effective GPS, wireless, and
combined GPS-wireless products that
have earned the 13-year-old company satisfied customers in nearly
40 countries worldwide. CSI’s GPS
Business Unit, operating from the
company’s headquarters in Calgary,
Alberta, and its Satloc subsidiary
in Scottsdale, Arizona, produces
GPS receivers, receiver components,
antennas, and cables. CSI’s Wireless
Business Unit, operating from
Calgary and Milpitas, California,
produces a wide range of wireless
and GPS-wireless products, including
telematics, asset tracking, and stolen vehicle recovery hardware, GPSenabled phones, fixed wireless telephones, and voice and data modems.
CSI Wireless’ GPS Products serve
several high-growth markets, including precision guidance in agriculture,
recreational and commercial marine,
harbour management, hydrographic
surveying, and GIS & mapping.
The company’s wireless products
serve several more high-growth markets, including telematics, fleet and
asset management, stolen-vehicle
recovery, GPS-enabled telephones,
mobile computing, and fixed wireless
telephone networks. CSI is increasingly targeting markets that require
an integration of GPS and wireless
technologies.
The company owns a significant
proportion of its own technology and
controls a growing list of registered
and pending patents for the benefit
of its worldwide customer base,
including many original equipment
manufacturers (OEMs).
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NTM 2004 Session Topics
GNSS, GPS, and Galileo
Modernization
Interference and Spectrum
Management
Space Systems and
Applications
National Airspace, Aviation
Systems and Precision
Approach
Land and Precision Surveying
Applications
Military Systems and
Applications
Algorithms and Methods

Atmospheric Effects
Receiver and Antenna
Technologies
Integrated Multi-Sensor
Navigation
and Guidance Systems
Carrier Phase Positioning
MEMS and GPS Attitude
Systems and Applications
Marine Navigation
Applications
Indoor Navigation / Multipath
Mitigation
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