
The following nominations were submit-
ted by the 2004 Nominating Committee 

for officers of The Institute of Navigation. 
The nominating committee was chaired by 
Dr. Rudy Kalafus.

President: Dr. Penina Axelrad, University 
of Colorado

Executive Vice President: Mr. James 
Doherty, Institute for Defense Analyses; 
Dr. Chris Bartone, Ohio University

Treasurer: Dr. Michael Braasch, Ohio 
University; Mr. John Clark, The Aerospace 
Corporation 

Eastern Region Vice President: Dr. John 
Raquet, Air Force Institute of Technology; 
Mr. Jay Spalding, USCG R&D Center 

Western Region Vice President: Dr. Sam 
Pullen, Stanford University; Mr. John 
Lavrakas, Overlook Systems 
Technologies Inc. 

Eastern Council Member-At-Large: 
Dr. Boris Pervan, Illinois Institute of 
Technology; Mr. Ray Swider, U.S. Dept. of 
Defense 

Western Council Member-At-Large: Mr. 
Richard Barker, Fugro Chance Inc.; 
Dr. Sherman Lo, Stanford University 

Space Representative: Dr. Michael Moreau, 
NASA Goddard Space Flight Center; Dr. Larry 
Young, Jet Propulsion Laboratory 

Air Representative: Mr. Frank Allen, NAWC 
/AD; Dr. John Studenny, CMC Electronics Inc. 
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INSIDE

The U.K.’s Royal Institute of Navigation’s 
Council has released a statement on 

the vulnerability of GNSS and the desir-
ability of providing a terrestrial backup. 
This action was taken in light of the cur-
rent work being undertaken to produce a 
European Radionavigation Plan:

Signals from Global Navigation Satellite 
Systems (GNSS—GPS, GLONASS and 
Galileo in the future) are extremely weak 
when received on the earth’s surface due 
to the very low power of transmissions and 
the considerable range of the medium earth 
orbits used by these satellites. No matter 
how diverse the signal formats or frequen-
cies, all are extremely vulnerable to even 
very weak interference, which might be 
natural or man-made—intentionally or 
not so.

It is therefore imperative that GNSS 
is never used in a safety-critical situation 
without some form of terrestrial backup 
being available. At present the most suit-
able backup widely usable by all modes of 
transport is Loran C. This has a remark-
ably robust and penetrative signal and an 
accuracy more that adequate for all but the 
most precise of requirements. It is an ideal 
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The key in ION’s effectiveness to its mem-
bership is our ability to provide the tech-

nical information and assistance that enable 
professionals to grow, especially our younger 
members. 

Senior members benefit from this 
know-how as well. I believe that is our real 
strength—energetic people with a lot of 
diverse expertise. Among the many profession-
al organizations that I am associated with, 
the ION® has been among 
the most successful in 
harnessing knowledge 
and sharing it through 
journals, newsletters, 
outreach programs, tech-
nical meetings, and inter-
national conferences. 
Leadership and willing-
ness of members to serve 
the ION® is another very 
important factor in the 
success and effectiveness 
of the organization.

NTM 2004
A recent example of 
another very success-
ful ION® event was the 
ION National Technical 
Meeting held in January 
at the Catamaran Hotel 
in San Diego, California. 
There were about 360 
attendees. Thanks to 
Dr. Todd Walter, gen-
eral chair, and Dr. John 
Studenny, program chair, and their session 
chairs for their hard work in organizing an 
excellent technical program on a variety of 
interesting topics. Though not considered an 
international conference, as has been typical 

in past several years, there was substantial 
international participation in the NTM.

At the January council meeting of the 
ION®, Dr. Naser El-Sheimy was approved 
as the NTM 2005 program chair, with Dr. 
Studenny serving as the general chair. Dr. 
El-Sheimy, who has been very active in ION® 
technical meetings for a number of years 
(presenting papers, co-chairing technical 
sessions, and serving as track chair for ION 

GPS 2000) is a member 
of faculty, Department of 
Geomatics Engineering, 
University of Calgary. 

60th Annual 
Meeting
The next ION® event is 
the 60th Annual Meeting 
in Dayton, Ohio. The 
very vibrant ION® 
Dayton Section with 
substantial assistance 
of ION® members from 
other parts of Ohio, has 
organized what appears 
to be a “something for 
everyone” program, but 
with a focus on land 
navigation. 

Though held in the 
“Birthplace of Aviation,” 
the technical program 
includes many papers 
that will serve the land-
based interests such as 
for those involved in 

intelligent transportation systems and preci-
sion farming. 

A highlight and unique feature for an 
ION® technical conference is the Autono-
mous Lawn Mower Competition event that 

The Purpose of The ION®
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: Christina Graling
Graphic Designer/Copy Editor: Paula Danko
Information Systems: Rick Buongiovanni

From the ION President

The ION®: 
Working for You!Larry Hothem

is scheduled a couple days before start of the 
ION Annual Meeting on Monday, June 7. This 
special competitive event promises to be not 
only technically challenging, but should be a 
fun event for all ages. As has been the prac-
tice for most annual meetings in past years, 
there is included a classified session.

Competing Interests
Though the NTM and Annual Meeting have 
been and continue to be successful technical 
events of the ION®, there is concern whether 
in the future there is adequate resources 
and interest in holding these two small 
meetings, particularly when considering the 

President, continued on page 13
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meeting with DoD officials to ensure that 
we understand the BRAC process and the 
strengths of the facilities, and to ensure that 
the selection criteria properly accounts for 
these. 

One of the things I was asked to do was 
to review all the documentation on the cost-
ing model—finally, an issue where I can 
apply my software background.

Other DoD Issues
Spring is also when the president’s budget 
is released and the appropriations process is 
initiated. To support DoD appropriations, I 
have met with a number of Maine constitu-
ents to understand more about the techni-
cal work they are doing and the additional 
funding that is being requested. Learning 
about the wide variety of research and 
development programs out there, as well 
as meeting with some of the major defense 
contractors to discuss their procurement 
requests, has been very interesting. 

In the next few weeks, I will coordinate 
the inputs, prioritize them, and make sure 
they arrive at the appropriations committee 
according to schedule—another area where 
my technical background really pays off.

VA Concerns
I have also done work supporting the Maine 
veterans. I supported the re-introduction of 
a bill to provide veterans who have Hepatitis 
C with a presumption of service connection, 
provided certain conditions are met. This 
would enable these vets to receive treatment 
at a VA facility. 

In the coming months, I will continue 
to work with these veterans groups while I 
search for co-sponsors and try to build some 
support for the bill.

estimate prior to the war with Iraq, it was 
widely anticipated that this hearing would 
provide a public forum to question the 
intelligence leading up to the war. 

This gave me an opportunity to work 
with Sen. Snowe in the week leading up to 
the hearing to review briefing materials and 
prepare questions for her. I also sat in on 
the hearing to provide staff support to Sen. 
Snowe. (If you were paying attention you 
could see me in the background on CSPAN.) 

I was delighted to have the opportunity 
to see the results of all the work that goes 
into preparing for a hearing. There is anoth-
er public hearing planned when the com-
mittee releases its report and I am looking 
forward to supporting that hearing, as well 
as continuing to support the classified intel-
ligence hearings. I find it incredibly reward-
ing to be allowed to work on something that 
is not only high profile, but also central to 
the security of the nation.

Base Realignment and Closure
Another issue I devote a lot of my time to is 
the Department of Defense’s planned 2005 
Base Realignment and Closure (BRAC). As 
most of you know, periodically the legis-
latures allow DoD to evaluate the military 
infrastructure and develop a list of bases to 
be realigned or closed. Once the list gets to 
Congress, it can vote only on the entirety 
of the list. DoD has said that it is planning 
to close twenty to twenty-five percent of the 
existing military bases, which would make 
this round of closures as large as the previ-
ous 4 rounds combined.

Congress plays a slight oversight role 
in this process, and I am working with 
the Northeast Delegation of Congressmen 
who support the Kittery-Portsmouth 
Naval Shipyard and the Brunswick Naval 
Air Station. The effort primarily involves 

Sen. Olympia J. Snowe (R-Maine) 
is a member of the Senate Select 

Committee on Intelligence. Historically, this 
committee has kept a low profile and been 
known for its ability to work in a biparti-
san manner. But in 2004, this committee 
devotes most of its time to developing a 
report on the issue of Iraqi prewar intel-
ligence. Needless to say, the atmosphere 
has been neither low profile nor especially 
bipartisan. I have been lucky enough to 
support Sen. Snowe on a small part of this 
investigation.

Most of this committee work is done 
behind closed doors, and even though I have 
a security clearance, Sen. Snowe does not use 
her personal staff to support her on classi-
fied information. Instead, we prepare her for 
hearings using public information. In this 
way, she is more easily able to keep track of 
what information can be discussed in inter-
views. It also gives her background informa-
tion she can take outside the building for 
meetings and hearings. What that means is 
that I am not in the room to see the hear-
ing and hear Sen. Snowe ask the questions I 
have prepared.

The World Wide Threat
So I was excited when the Intelligence 
Committee held an open hearing on the 
world wide threat. Traditionally, this is the 
first hearing held by the committee each 
session to provide an opportunity for the 
directors of the Central Intelligence Agency 
(CIA), the Federal Bureau of Investigation 
(FBI), and the Defense Intelligence Agency  
to present their views to the Senate on 
threats facing the United States. However, 
since this was also the first time CIA 
Director George Tenet had been to the Hill 
since delivering a speech at Georgetown 
University defending the intelligence 

Marie Lage

From the ION Congressional Fellow
A Column By Marie Lage

Spring 2004: Weapons 
Of Mass Destruction?

Fellow, continued on page 15
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In a distant galaxy, the sages of the planet 
Euclidia have divided it into the maximum 
number of congruent areas with each side 

of each area an arc of a great circle smaller 
than a quadrant. 

How was this division accomplished?

CALENDAR

MAY 2004 
16–19: The European Navigation 
Conference 2004, Rotterdam 
Contact: The Netherlands 
Institute of Navigation 
Tel: +31-10-498-75-18 
Fax: +31-10-452-34-57 
Web: www.nlr.nl/nin

16–21: RTCM Annual Assembly, 
Tradewinds, St. Petersburg, 
Florida 
Contact: Mr. Robert L. Markle 
Tel: +1-703-527-2000
Fax: +1-703-351-9932
E-mail: rmarkle@rtcm.org
Web: www.rtcm.org

24–26: 11th Saint Petersburg 
International Conference on 
Integrated Navigation Systems; 
Elecktropribor, St. Petersburg, 
Russia 
Contact: Dr. George T. Schmidt
Tel: +1-617-258-3841
E-mail: ed@draper.com
Web: www.elektropribor.spb.ru

JUNE 2004 
7–9: The ION 60th Annual 
Meeting, Co-sponsored by 
the U.S. Air Force Institute of 
Technology and the U.S. Air Force 
Research Laboratory, Sensors 
Directorate; Dayton, Ohio 
Contact: The ION® 
Tel: +1 703-383-9688 
Fax: +1 703-383-9689 
Web: www.ion.org

22–23: European Radio 
Navigation Systems and Services 
International Symposium, 
Munich, Germany 
Contact: German Institute of Navigation
Tel: +49-228-20197.0
Fax: +49-228-20197.19
E-mail: schulze-thesing.dgon.bonn@
t-online.de

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

Joe Portney

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

EUCLIDIA

Portney’s Corner, continued on page 15
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NTM EXHIBITORS

NATIONAL TECHNICAL MEETING 2004

The Institute of Navigation hosted 360 people at its National Technical 
Meeting in sunny San Diego this year. The plenary session opened the 

meeting with a panel discussion on GNSS Augmentation Systems. 
Other session topics during the three-day meeting included WAAS, 

LAAS and Integrity; Indoor Navigation/Multipath Mitigation; MEMS and 
GPS Attitude Systems and Applications; GPS Modernization; Receiver and 
Antenna Technologies; Carrier-Phase Positioning; Atmospheric Effects; 
Military Systems and Applications; Space Systems and Applications; Marine 
Navigation Applications; Atmospheric Effects; National Airspace; Algorithms 
and Methods; Integrated Multi-Sensor Navigation and Guidance Systems; 
Land and Precision Surveying Applications; Interference and Spectrum 

Management; and 
Integrated Multi-Sensor 
Navigation and Guidance 
Systems. As promised, there 
was something for everyone.

This year’s program 
was led by Dr. Todd Walter of Stanford University, general chair, and Dr. John 
Studenny of CMC Electronics Inc., program chair. The ION® would like to 
extend its thanks to them for their considerable time and effort and to all the 
session chairs and other ION® members whose efforts went into making this 
meeting a success. 

NTM 2004—Something for Everyone!

Left to right: Dr. Todd Walter of Stanford University, general chair; Dr. John Studen-
ny of CMC Electronics Inc., program chair; and Larry Hothem of the U.S. Geological 
Survey, ION® president. Many thanks for a job well done.

Left to right, foreground: Dr. Susan Skone and 
Dr. Elizabeth Cannon of the University of Calgary 
during a break.

Carolyn McDonald (left) and Keith McDonald (far right) of Navtech 
Seminars and GPS Supply, chat with Dr. Robert Lilley of Northrup 
Grumman

Left to right: Dr. Gary McGraw of Rockwell Collins, Dr. Todd Walter 
and Barbara Clark of the FAA, discuss the day’s events.

MANY THANKS TO ION’S NTM 2004 VENDORS

 746th Test Squadron, 
Holloman AFB, USAF

 Boeing

 CAST Navigation

 GPS World

 L-3 Communications

 Navtech Seminars & GPS 
Supply

 NOiSE Com

 Raytheon

 Spirent Federal Systems
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After years of talks, the United States (U.S.) and the European Union (EU) reached 
agreement February 25 on most of the overall principles of GPS/Galileo coopera-
tion. “We have achieved what was always our objective: a win-win outcome,” 
Ralph Braibanti, director for space and advanced technology at the U.S. State 
Department, said at a press conference the following day with Heinz Hilbrecht, 
director of inland transports at the European Commission. 

The agreement meets three main objectives, Hilbrecht said: interoperability 
between GPS and Galileo, respect of national security criteria, and high perfor-
mance. The two sides also agreed to set up four working groups to deal with 
ongoing issues of interoperability, design systems, trade, and security. While a 
few remaining legal and procedural aspects of the accord are still outstanding, 
Hilbrecht said the objective was to have everything finalized for the EU-U.S. sum-
mit in June. “[T]hrough a lot of hard work and good will on both sides,” Braibanti 
noted, “we have succeeded in converting issues that could have driven a wedge 
between the United States and Europe into a situation where satellite navigation 
now clearly appears to be an area that is going to add to the strength of the trans-
atlantic partnership.”

The United States and the European 
Commission (EC), joined by the European 
Union Member States, held a success-
ful round of negotiations in Brussels on 
24-25 February 2004. The delegations 
built upon progress made in The Hague 
and in Washington and were able to 
reach agreement on most of the overall 
principles of GPS/Galileo cooperation, 
including,

• Adoption of a common baseline 
signal structure for their respective open 
services

• Confirmation of a suitable baseline 
signal structure for the Galileo Public 
Regulated Service (PRS)

• A process allowing optimization, 
either jointly or individually, of the base-
line signal structures in order to further 
improve performances 

• Confirmation of interoperable time 
and geodesy standards to facilitate the 
joint use of GPS and Galileo

• Non-discrimination in trade in 
satellite navigation goods and services

• Commitment to preserve national 
security capabilities

• Agreement not to restrict use of or 
access to respective open services by end-
users

• Agreement to jointly finalize asso-
ciated documents after which the agree-
ment will be presented for signature

The delegations will continue to work 
diligently to resolve the few remaining 
outstanding issues which concern primar-
ily some legal and procedural aspects.

Heinz Hilbrecht
Head of the EU Delegation

Ralph Braibanti
Head of the U.S. Delegation

GPS and the EU’s 
Galileo Program

Joint Statement Between 
The European Commission 
And the United States
Brussels, Belgium  25 February 2004
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SPECIAL COMMITTEE 104 OF THE RADIO TECH-
NICAL COMMISSION FOR MARITIME SERVICES 
(RTCM SC-104) HAS JUST COMPLETED A NEW 
standard for differential GNSS services. Like its pre-
decessors, the standard supports very high accuracy 
navigation and positioning through a broadcast from 
a reference station to a group of mobile GNSS receiv-
ers. The broadcast contains data that augment the 
information obtained from the GNSS satellites, 
improving the accuracy from a few meters to as little 
as a few centimeters. 

For conventional differential operation, the data 
include pseudorange corrections that mitigate the 
effects of ionosphere, troposphere, and inaccuracies 
in the satellite ephemeris data. For real-time kine-
matic (RTK) operations, the data elements are code 
and carrier-phase observables that support double-
differencing algorithms in the mobile units. Ancillary 
data that support these techniques and facilitate ease 
of usage are also broadcast. 

The new Version 3 standard is more efficient, incor-
porates a higher integrity scheme, and is easier for 
the receiver designer to use. The initial release of 
the new standard, i.e., Version 3.0, consists primar-
ily of messages designed to support RTK operations. 
RTK operation involves broadcasting a considerable 
amount of information, and thus benefits the most 

from an efficient data format. A typical RTK applica-
tion uses less than half the data required by the previ-
ous version. 

Version 3.0 provides messages that support GPS 
and GLONASS RTK operations, including code and 
carrier phase observables, antenna location and 
descriptors, and ancillary system parameters. The 
architecture of the new standard is designed to make 
it easy to add new capabilities.

In addition to the messages defined in the new stan-
dard, RTCM SC-104 is also developing a number of 
new messages. These messages address networked 
RTK systems, conventional differential systems, com-
pact RTK, and legacy information from Version 2. As 
new messages and capabilities are demonstrated 
through validity and interoperability testing, they will 
be incorporated into future releases of the Version 3 
standard. 

RTCM SC-104 believes that the new Version 3 stan-
dard for DGNSS services will prove useful in support-
ing highly accurate differential and kinematic posi-
tioning as well as a wide range of navigation applica-
tions worldwide throughout the next two decades.

—Copies of the standard can be obtained through 
the RTCM Web site at www.rtcm.org.

RTCM Completes New 
Differential GNSS Standard

Submitted by Dr. Rudy Kalafus
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On December 21, 2003, GPSIIR 10 (SVN 47/PRN 22) was 

launched from Cape Canaveral towards Plane E, Slot 2. 

Liftoff of the Delta II occurred at 3:05 a.m. EST from Space 

Launch Complex 17A, Cape Canaveral Air Force Station, 

Florida. The deployment sequence was completed in 68 

minutes at 4:13 a.m. EST. The satellite was declared opera-

tional on January 12, 2004.

The Satellite Division of The 
Institute of Navigation will 

present the Bradford W. Parkinson 
Award annually to an outstand-
ing graduate student in the field 
of Global Navigation Satellite 
Systems (GNSS). 

This award, which honors 
Dr. Parkinson for his leader-
ship in establishing both the 
U.S. Global Positioning System 
and the Satellite Division of the 
Institute 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
Any graduate student who is a 
member of the ION® and is com-
pleting a degree program with 
an emphasis in GNSS technology, 
applications, or policy is eligible 
for the award.

Rules
Nominations for the Bradford W. 
Parkinson Award may be submit-
ted by a regular or research faculty 
member at any college or univer-
sity. Each college or university may 
only submit one award nomination 
in a given year. 

Submission must be in the 
form of a single-author 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 sub-
mit 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 depart-
ment 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 innova-
tions in the technology, applica-
tion, or policy of modern satellite 
navigation systems.  If none of the 
submissions for a given year are 
judged by the selection commit-
tee 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

Nominations Requested

Bradford W. Parkinson Award 

GPS IIR-10 Launched
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technology and automated decision 
making in near-real-time navigation 
processing as final product.

WASHINGTON SECTION. 
On Nov. 13 the section 
held its meeting at the 

Patuxent River Naval Air Station in 
Lexington Park, Md. Frank Allen of the 
Naval Air Systems Command gave a 
lecture on the Joint Precision Approach 
and Landing System (JPALS). He 
explained that JPALS is a joint Air 
Force/Navy program to provide preci-
sion approach capability to military air 
vehicles at land based locations and 
air capable ships. GPS data from the 
landing location and the air vehicle is 
processed to develop positional accura-
cies at the centimeter level. In addition 
to the precision landing capabilities 
JPALS affords the users the capabilities 
of air traffic management functions. 
JPALS will provide military air vehicles 
the capability of interoperability with 
Army, Navy, Air Force, and civilian 
landing facilities.

Prior to the meeting, attendees 

delivered a talk on “The Future of 
In-Ocean Seismic Recording and 
Navigation,” with specific application 
to ocean-bottom cable, ocean-bot-
tom seismometers, and vertical cable 
techniques. Paul stressed the rapidly 
advancing capabilities of acoustic com-
munications to control and position 
massive deployments of robust sensors. 
The ensuing discussion touched upon 
the economics driving the required 
development and the limitations of the 
law of physics.

Alan Faichney of Concept Systems 
spoke on the topic “Automation of 
Streamer Navigation Processing and 
QC” at the section’s January meet-
ing, suggesting that we have not fully 
reaped the benefits of the computing 
power introduced into marine and TZ 
seismic operations in the 1990s. Alan 
argued that significant savings in scien-
tific personnel are possible by applying 
automation techniques to a plethora 
of mundane tasks still routinely per-
formed by humans. He illustrated his 
point with suggestions for the use of 
communications, remote monitoring 

THE ALBERTA SECTION 
held its November 
meeting at the Calgary 

Centre for Innovative Technology. At 
the meeting, the following new officers 
were elected: Gérard Lachapelle, chair; 
Janet Newmann, vice chair; Peter 
Srajer, treasurer and John Schleppe, 
secretary. After the election, Shawn 
Weisenburger gave the main presen-
tation on Software Architecture of a 
Generic GPS Receiver.

The January meeting was held at 
the same venue and after introduc-
tory remarks by Section Chair Gérard 
Lachapelle, Amy Simmons of CSI 
Wireless discussed CSI’s Vector Sensor, 
which is a 2-dimensional GPS attitude 
system for use within the marine indus-
try, agricultural guidance, and machine 
control markets.

HOUSTON SECTION. 
The section held its 
November meeting 

at Rudi Lechner’s Restaurant. Input/
Output sponsored an Austrian buffet.

Paul Krail of Geo-Design Services 

GNSS Around the Globe

Section News
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toured the Naval Air Station and the 
Naval Air Museum.

The section held its January meet-
ing at the Naval Research Laboratory 
(NRL) and attended a lecture by Jay 
Oaks of NRL on the “History of Satellite 
Time Transfer.” His talk started with the 
early work performed by the members 
of the Precise Time and Time Interval 
(PTTI) community and reported at 
the PTTI Systems and Applications 
meetings. Oaks discussed the experi-
ments that traced the development 
of satellite time transfer and focused 
on applications using passive ranging 
techniques with navigation satellites 
and in particular the development of 
time transfer via GPS. The methods 
and experiments he described began 
with the Navy TIMATION satellites, 
continued with the Navy Navigation 
Technology Satellites and concluded 
with the GPS satellites.

After the lecture the attendees 
toured the NRL satellite fabrica-
tion and test area including viewing 
satellites and the International Space 
Station command module.

Worthy of Note …

Ron Braff

DID YOU KNOW THAT…
ION® Fellow Ron Braff has written papers that 
have been published in NAVIGATION in each of 
the past five decades? These contributions have 
included:
 “VLF Range-Range Navigation Error 

Contours,” Vol. 12 No. 1, 1965 (with 
Nathaniel Braverman)

 “Future Domestic Air Navigation System 
Analysis,” Vol. 25 No. 1, 1978 (with A. N. 
Joglekar)

 “GPS Integrity Channel,” Vol. 32 No. 4, 1985 
(with Curtis Shively)

 “Description of the FAA’s Local Area 
Augmentation System (LAAS),” Vol. 44 No. 
4, 1997

 “Derivation of Ranging Source Integrity 
Requirements for the Local Area Augmen-
tation System (LAAS),” Vol. 47, No. 4, 2000

The first paper was published when Mr. Braff 
was with the FAA, and the others while he was with 
his present employer—The MITRE Corporation. 
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The Institute of Navigation is launching 
a new initiative: the creation of a virtual 

museum of navigation instruments. Over 
the years, the ION® and its members have 
amassed quite a collection of historically 
and educationally significant navigational 
instruments. Unfortunately, at present, there 
is no place to showcase them. Furthermore, 
few museums of navigational instruments 
exist and those that do are mostly limited to 
traditional marine artifacts. With the rapid 
emergence of electronic navigation, the dan-
ger exists that there will be no retention or 
legacy of historical navigational instruments 
and devices. 

Enter the ION® Virtual 
Museum of Navigation. 
As presently planned, the ION® will proceed 
to establish a museum of navigational 
instruments embracing land, sea, air and 
space, and emphasizing historical genealogy. 

The concept was approved by the ION 
Council at the 2004 ION National Technical 
Meeting in San Diego. The council named 
Dr. Rudy Kalafus and Jack Reichel co-chairs, 
and chose ION® historian, Prof. Marvin May, 
as advisor. An ad hoc committee convened 
at NTM 2004 in San Diego to kick off the 
process. 

At this time, the effort is envisioned as 

a two-step project. In the near term, all the 
instruments from participating members and 
those already held by the ION® will need to be 
cataloged. Photos and appropriate descriptions 
will be loaded to the ION “Virtual Museum” at 

the ION® Web site. In the long term, the ION® 
may want to consider housing and exhibiting 
the instruments in a physical building.

The virtual museum will be devoted to 
navigation instruments and artifacts and will 
include related technologies such as timing. 
The site will display a small photo of each 
item with a brief description including its 
name, application, importance, and where 
the item is physically located. Links will pro-

In The Works …

The ION® 
Virtual 
Museum Of 
Navigation 
Instruments

vide more detailed information.
The intention is to organize the site so a 

layperson can locate instruments of interest. 
The ION® virtual museum site also will 

provide cross-references between related 
technologies (e.g., gyroscope) and applica-
tions (marine, aviation, etc.) and will link to 
other navigation Web sites. The ION® virtual 
museum will be available to ION® members 
and nonmembers. To see a mock-up of the 
site go to www.ion.org/museum.

Interested?
ION® members interested in assisting in 
the development of what is expected to 
be a significant milestone in the creation 
of an omnibus museum on naviga-
tion should contact Dr. Rudy Kalafus at 
rudykalafus@comcast.net, Jack Reichel 
at jreichel@thegrid.net, or Carl Andren 
candren@ion.org. ION®  members—indi-
vidual, institutional or corporate—are invited 
to apply to have an item included in the ION’s 
planned virtual museum. Contact the indi-
viduals mentioned for details.

Other related projects being considered 
include potential tie-ins to international 
museums such as the Greenwich Observatory, 
as well as the possible establishment of a com-
panion site that will include navigation related 
photographs, charts, video clips, and books.

The ION® will proceed 

to establish a museum 

of navigational instru-

ments embracing land, 

sea, air and space, and 

emphasizing historical 

genealogy.
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This column often features famous people 
who have made great contributions to 

the art and science of navigation. Bill Sapp 
is a relatively unknown person who has not 
made a great contribution to navigation. So 
why write about Bill Sapp?

Over the last fifty years we’ve experienced 
global, environmental, organizational and 
technical change of remarkable rapidity. 
This has been a time of change and rapid 
adjustment which can be painful for some 
and wonderful for others. The traditional 
model of company security, vertical career 
paths, promotional layers and associated 
rewards has given way to the new order of 
business. 

The changing 
nature of work 
has resulted in a 
changing work 
environment. 
The main fea-
tures that have 
emerged are tran-
sitions from 
•   A single life-

time career 
to multiple 
careers

•   Continuous 
employment 
to continued 
employability

•   Employer-
managed 
careers to 
employee 
self-managed 
careers

•   Vertical 
careers to lat-
eral careers 

From the ION Historian
One of a Series of Columns By ION Historian Marvin May

 Bill Sapp Retires 
Testing Gyroscopes and 
Accelerometers Since 1961
In the face of these massive changes, Bill 
Sapp has worked in the same building, at 
the same desk, doing more or less the same 
things for over forty years. Notwithstanding 
the statistics that indicate that people change 
jobs on the average of once every seven years, 
Bill has been testing gyroscopes and acceler-
ometers in Warminster, Pennsylvania since 
1961. 

After graduating from the University of 
Delaware, Bill began working at the Naval 

Bill Sapp — Master of the Gyroscope

Marvin May

Sapp, continued on page 14
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Land Representative: Dr. Mark Petovello, 
University of Calgary; Dr. Anthea Coster, 
MIT Haystack Observatory

Marine Representative: Cdr. John 
Macaluso, U.S. Coast Guard; Mr. David 
Wolfe, U.S. Coast Guard.

Pursuant to Article V of The Institute of 
Navigation’s bylaws, “additional nomina-
tions may be made by petition, signed by 
at least 25 members entitled to vote for the 
office for which the candidate is nominated.”

All additional nominees must fulfill 
nomination requirements as indicated in the 
ION® bylaws and the nomination must have 
been received at The Institute of Navigation 
office by April 19, 2004, in accordance with 
the post card notification that went out to vot-
ing members.

Ballots were mailed April 22. Election 
results will be announced during The Institute 
of Navigation’s 60th Annual Meeting being 
held June 7–9, 2004, in Dayton, Ohio.

The newly elected ION officers will take 
office on June 9, 2004. Election results will be 
reported in the ION Newsletter.  

Loran continued from page 1

Nominations continued from page 1

GPS Activity for 2004 
Antenna MOPS, Cat II/III Standards and L-5 
Interference Report Expected  
 L5 Interference Report – May 
 DO-245A, MASPS for Local Area 

Augmentation System (LAAS) 
– October 

 MOPS for Global Navigation Satellite 
Systems (GNSS) Antenna – October 

Keith McPherson, Airservices Australia, 
briefed the committee on Australia’s 
Ground-Based Regional Augmentation 
System (GRAS) plans and requested RTCA 
to develop a GRAS MOPS. An ad-hoc group 
was formed to develop a proposed amend-
ment to the SC-159 Terms of Reference for 
development of GRAS MOPS. 

WG-1, 3rd Civil Frequency, met briefly to 
discuss issues associated with New Improved 
Clock and ephemeris (NICE) reduced alma-
nac accuracy.  

WG-2, GPS/WAAS, reported that the 
Canadian WAAS reference stations are 
expected to be operational in 2005 to com-
plete Continental U.S. / Canadian coverage. 
WAAS Full Operational Capability (FOC), 
expected in 2006, is on schedule and new 
GEOs are planned for 2007. A revised DO-
229C is being developed and will address 
GPS/Galileo integration.  

WG-2A, GPS/GLONASS, continues to 
monitor GLONASS activity to determine 
if DO-229C should be updated to include 
GLONASS augmentation.

WG-2C, GPS/Inertial, continues work on 

aircraft coast time duration with a tightly 
integrated GPS/Inertial. Important WAAS 
truth data has been made available to the 
WG. This development is very encouraging 
and should make it possible to proceed 
with and potentially complete the Selective 
Availability-Off ionosphere model work in 
2004.  

WG-4, GPS/LAAS, continues to address Cat 
I/PVT, Cat II/III and Terminal Area Paths 
(TAP). Changes include harmonization with 
ICAO SARPS, EUROCAE WG-28/Sub-Group 
4 and DO-245 with DO-253A. TAP includes 
curved/segmented approaches, departure 
guidance and guided missed approach.  

WG-6, GPS/Interference, reported that the 
text is nearly complete for the L5 Interference 
Report. Differing perspectives over high 
altitude acquisition strategy have been 
resolved in principle. Two alternatives will 
be described. Other activity included harmo-
nization with EUROCAE WG-62 on receiver 
parameters and resulted in basic agreement. 
Major technical efforts are in progress to 
refine the Harrisburg, PA hot-spot pulsed 
RFI model and compare it with the Northern 
Germany hot-spot analyses. The completed 
report will be provided to SC—159 in April 
for Final Review and Comment (FRAC) and 
review/approval at the May meeting.  

RTCA Corner: Special 
Committee -159 Global Positioning 
System Report

The SC-159 meeting held on January 16 at 
RTCA highlighted a week of vigorous Working 
Group activity and set an aggressive schedule 
to complete three documents in 2004: 

Next Meeting: May 17-21, 2004

Chair: Larry Chesto, Consultant 
Vice Chair: George Ligler, PMEI 
Secretary: Young Lee, The MITRE 
Corporation 
Program Director: Harold Moses, RTCA, Inc.  

RTCA, Inc. is a private, not-for-profit corporation 
that develops consensus-based recommendations 
regarding communications, navigation, surveil-
lance and air traffic management (CNS/ATM) 
system issues. RTCA functions as a federal advisory 
committee. Its recommendations are used by the 
Federal Aviation Administration (FAA) as the basis 
for policy, program and regulatory decisions, and 
by the private sector as the basis for development, 
investment and other business decisions. 

and complementary back-up to GNSS for 
both location and timing.

The Institute therefore urges most 
strongly that the Loran C system in Europe 
be maintained and updated in a similar 
manner to the work now in hand in the 
USA since the Volpe Report confirmed the 
vulnerability of GNSS. The ensuing contri-
bution to the safety of navigation would far 
outstrip the modest cost of such action.   
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Corporate 
Profile

Overlook Systems 
Technologies, Inc. 

Overlook Systems 
Technologies, Inc., a 
privately owned small 
business, is a specialized 
professional technical 
services and engineering 
firm.  The company 
provides a wide spectrum 
of timely, responsive, and 
cost-effective engineering, 
professional, technical, 
and programmatic services 
to government and 
commercial clients. 

In particular, Overlook 
has extensive knowledge 
and experience in all 
aspects of the Global 
Positioning System 
(GPS). We have numerous 
senior personnel who 
are the leaders in GPS 
development, operations 
and policy formulation.
Overlook’s mission is to 
provide our customers with 
the support and expertise 
necessary to accomplish 
their objectives and goals 
with the highest degree of 
professionalism, integrity, 
and honesty. We are 
committed to providing 
the highest quality service, 
on time, and within 
budget. 

Our Web address is 
www.overlooksys.com

factor of competition for people’s time and 
support for the ION’s premier international 
annual event—the GNSS conference held in 
September. 

Though meeting attendance is small, 
they offer special and ample opportunity 
for networking by attendees. Furthermore, 
both the NTM and ION Annual Meeting have 
financially been break-even meetings. But, 
can this continue for the foreseeable future? 
Does the ION® membership support continu-
ation of the two small meetings (June and 
January) along with the major GNSS confer-
ence in September? If you have comments 
or concerns, please let us know for possible 
discussion at the council meetings.

ION GNSS 2004
Planning for ION Satellite Division’s 
2004 international conference on Global 
Navigation Satellite Systems (ION GNSS 
2004) this September in Long Beach, 
California, is going forward at the usual fast 
and intense pace. Close to 500 abstracts have 
been received for ION GNSS 2004 with a sub-
stantial number of the proposed presentations 
received from the international community. 
Approximately 100 exhibitors are expected. 

I would like to remind you that applica-
tions for the Government Fellows Program 
were due April 30. Current fellows, whose one-
year assignments began in Sept. 2003, include 
Congressional Fellow Marie Lage, member of 
staff of Sen. Olympia Snow (R-Maine), and 
Executive Fellow Bill Klepczynski, member 
of staff of Director Ralph Brabanti, Office of 
Space and Scientific Affairs at the Department 
of State’s Bureau of Oceans, International 
Environmental and Scientific Affairs. A col-
umn by Bill was in the Fall 2003 issues of the 
ION Newsletter. In this issue of the newsletter 
is a column by Marie Lage where she shares 
with you her experiences.

Government Fellows Program
The Government Fellows Program is one of 
the major outreach programs of the ION®. 
It provides an opportunity for an ION® 
member to spend one year working in the 
U.S. Congress or in an office of the legislative 
branch of the U.S. government. The program 

is an opportunity to become closely involved 
in important policy developments and 
debates. In most cases, fellows participate by 
taking a leave of absence from their regular 
jobs. The fellows benefit by learning how 
the federal government operates, develop-
ing leadership skills, expanding his or her 
horizons and having an opportunity to make 
an impact—particularly in regards to issues 
related to navigation.

New Student Awards Program
Among highlights of actions taken at the 
January ION Council meeting (details are 
found in the council meeting minutes avail-
able at the ION® Web site) was the approval 
of the ION® section sponsored graduate 
student awards program. The goal of this 
new program, the second of two education 
outreach programs approved for the sections, 
is to encourage more students to consider 
the field of navigation sciences. It is an 
opportunity for the sections to expand inter-
action and foster existing relationship with 
academic institutions within each section’s 
area of coverage. Thanks to John Raquet for 
the work in developing the program and in 
shepherding it through the process for final 
action by the council.

Another very interesting initiative 
approved by the council was formation of 
the Virtual Museum Adhoc Committee, co-
chaired by Dr. Rudy Kalafus and Mr. Jack 
Reichel. Creation of the adhoc committee 
is in response to a proposal to establish a 
virtual museum on the ION’s Web site of 
navigation instruments embracing land, sea, 
air and space, while emphasizing histori-
cal genealogy. The adhoc committee will be 
working closely with Rick Buongiovanni in 
developing the Web-based virtual museum. 
More information can be found in this news-
letter, including an invitation to work on the 
Adhoc Committee’s goals.

Finally, the issuing of ION® awards and 
the induction of new ION Fellows is another 
highlight of the June ION Annual Meeting 
in Dayton. It will be a moment when people 
who have been recognized by their peers 
receive special recognition for their profes-
sional success in the field of navigation and 
in serving the ION®. 

Hope to see you in Dayton!  

President continued from page 2



ION News le t te r                                                            14   W inte r  2003-2004 ION News le t te r                                                            15   W inte r  2003-2004

 D E T A I L S  A T  W W W . I O N . O R G

T
h

e
 1

7
th

 In
te

rn
a

tio
n

a
l T

e
c

h
n

ic
a

l M
e

e
tin

g
 o

f th
e

 S
a

te
llite

 D
iv

is
io

n
 o

f T
h

e
 In

s
titu

te
 o

f N
a

v
ig

a
tio

n

THE INSTITUTE OF NAVIGATION

Air Development Center assigned to the 
Inertial Sensors Branch working for 
Tom Sanders and Ronald Vaughn. When 
Sanders and Vaughn convinced the Navy 
to build a unique, state-of-the-art dedicat-
ed inertial test facility in 1963, Bill began 
testing gyroscopes there. A partial list of 
gyroscopes tested by Bill at this facility is 
shown in the graphic on page 11. 

Bill marvels at the advances made in 
gyroscope performance from the early 
liquid floated units, to the tuned rotor 
flexure mounted devices, and then to the 
ring laser and fiber optic sensors. He is 
also enamored with the automation and 
extensive data processing capabilities now 
utilized in inertial sensor testing. 

Back in the Days …
In a nostalgic tone, Bill recants how he 
used to manually adjust an Ultradex 
divider head to 72 different positions at 
5 degree increments, manually record 
on datasheets the analog meter output 
of a Leeds and Northrup potentiometer 
which monitored the inertial sensor’s 
response, and then trek the datasheets to 
the Center’s Control Data Corporation’s 
central computer located across the 
air field. From there, keypunch opera-
tors would punch cards which were 
then concatenated with his Fortran 
program cards to provide a printout of 
the sensor’s parameters.  Now Bill can 
accomplish the same thing without ever 
leaving his desk—the same desk. 

Bill Sapp has executed his tasks for 
over forty years in a highly professional, 
proficient, unassuming, and congenial 
manner. That’s worth writing about! 

Best of luck and warm regards to 
Bill.

—Marvin B. May teaches naviga-
tion courses for Pennsylvania State 
University, where he is responsible for 
Navigation technology and education.

Prof. May has numerous publica-
tions to his credit, and he has served 
as the Institute of Navigation historian 
for more than four years.

Sapp continued from page 11

Long Beach Convention Center

            New This Year …
CLASSIFIED SESSION
Co-sponsored by the GPS JPO
Tuesday, September 21

Sept.  21–24, 2004
Tutorials: Sept. 20–21

Plenary Panel
Kirk Lewis, Institute for Defense Analyses
The Honorable James R. Schlesinger, Chairman of the 

Board of Trustees, The MITRE Corporation & Former 
U.S. Defense & Energy Secretary

Jeffrey N. Shane, Under Secretary for Policy, DOT
Rainer Grohe, Executive Director, Galileo Joint Undertaking
Dr. Bradford W. Parkinson, Chairman of the Board of 

Trustees, The Aerospace Corporation

Join Over 2,000 Attendees 
and 100 Exhibitors!

Make Hotel Reservations 
By Aug. 20!
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Either a regular dodecahedron (http://
mathworld.wolfram.com/Dodecahedron.html) or a 
regular icosahedron (http://mathworld.wolfram.com/
Icosahedron.html) may be inscribed in the Euclidean 
sphere with perpendiculars dropped from the center to 
each face. Form sixty isosceles triangles with the foot of 
each perpendicular a vertex and the sides of the respective 
faces as bases centrally project these 60 triangles onto the 
surface of the sphere as isosceles spherical triangles.

—Adapted from W.R. Ransom, A.M.M., 40 (February 
1933), 114

Afterword
Buckminster Fuller and an associate developed an ico-
sahedron (Dymaxion Map http://www.worldtrans.org/
whole/bucky.html) as the basis of a map of the Earth 
in the 1960s. I have one that I folded together (fairly 
weather-beaten).

Portney’s Corner from page 4 And the Answer is …

Fellow from page 3

Figure 1. Dodecahedron

Figure 2. Icosahedron

Science and Technology Issues
Because of my engineering background, I 
am also tasked with miscellaneous science 
and technology issues. I support Sen. Snowe 
on NASA, which is anticipated to become a 
hot topic this year as Congress debates the 
merits of the president’s space initiative. 
Many areas need to be addressed before that 
plan can be evaluated, including role of the 
international space community, the impact 
on the international space shuttle, and, 
something I have a special interest in, the 
impact on other NASA programs, including 
the aeronautics research and development 
program. Other science and technology 
issues I am following include EPSCOR fund-
ing and the politicization of science.

All Work and No Play … 
I Don’t Think So
While the hours are long and the work 
demanding, there are still plenty of opportu-
nities to socialize. The American Association 

before, and I am sure I have been spoiled for 
future flights.

A Fantastic Experience
I have been on the job for five months, and 
I am finally starting to feel like “I’m getting 
it.” In the months ahead, I look forward 
to seeing the budget resolution completed, 
supporting Sen. Snowe in the coming closed 
session of the Senate, continuing to work 
on the pre-war Iraq intelligence issue and, 
hopefully, seeing the appropriations cycle 
through to completion before my fellowship 
ends. I am also looking forward to the things 
I don’t even know about yet. That is one of 
the best parts of the job: you never know 
what is going to happen. With the Senate 
so evenly divided, the moderates, including 
Sen. Snowe, end up in the middle of a lot of 
issues, which has given me the opportunity 
to witness the legislative process up close. It’s 
also been interesting to see the impact that 
presidential politics has on Congress. 

I am incredibly grateful to the ION® for 
this once in a lifetime opportunity. 

for the Advancement of Science (AAAS) 
conducts a two-week orientation, which 
provides opportunities to meet other fellows. 
Congressional Fellows meet twice a week 
for lunch, and there is a weekly fellows’ 
happy hour. While work obligations preclude 
attending all of these, when I can get away, 
it is great to hear what issues the other 
fellows are working on and how they are 
enjoying their experiences. 

And the Perks …
The Hill also offers plenty of opportuni-
ties for seminars, lectures and receptions. 
Because I support the Department of 
Defense, I am invited to quite a few military 
social functions, including a reception for 
the Joint Chiefs of Staff. Today (March 8, 
2004), I took a few hours off to fly on the 
Sikorsky VH-92, which is competing to be 
the next-generation presidential helicopter. 
It had an amazing avionics suite (courtesy 
of Rockwell Collins) and was quite luxuri-
ous—better than any first class flight I have 
ever taken. I had never been on a helicopter 
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