
Attendees at past ION GNSS events 
know what to expect at the heart 

of the annual conference: a cornucopia 
of technical expertise — this year, 288 
papers in 39 sessions — disciplined by 
the clockwork execution of presentations 
timed by the green, yellow, and red lights 
cuing the speakers.

But ION GNSS 2011 — taking place 
September 19-23 in Portland, Oregon, is 
more than the sum of its papers.
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COMPASS WORKSHOP,  
PANEL DISCUSSIONS,  
TUTORIALS, CGSIC,  
AND MORE

Wrapped around those 
parallel sessions are 
pre-conference tutorials, 
panel discussions, the 
world’s largest commercial 
exhibition of GNSS and 
related technologies, and 
special events. 

The week begins with the 51st meeting 
of the Civil GPS Service Interface Commit-
tee (CGSIC), a leading forum for learning 
about and discussing the status and chal-
lenges facing the U.S. Global Positioning 
System (GPS). In recent years, the ION 
has served as formal host for some of the 
CGSIC activities, which are organized and 
led by two U.S. Department of Transporta-
tion agencies: Research and Innovative 
Technology Administration (RITA) and 
the U.S. Coast Guard Navigation Center 
(NAVCEN).

Monday (September 19) is given over 
to meetings of the four CGSIC subcommit-
tees: international information, U.S. states 
and local government, timing, and survey-
ing, mapping, and geosciences. 

That afternoon, the tutorials begin 
two days of in-depth educational courses. 
This year, for the first time, the tutorial 
presentations are organized by the ION 
itself, with 16 courses ranging from GNSS 
fundamentals, signals, and receiver design 
to image-aided and alternative navigation 
and augmented GNSS. 

The world’s largest Foucault Pendulum, known as Principia hangs in the 
Oregon Convention Center’s north tower – this year’s venue for the 
ION GNSS 2011 meeting. Be sure to visit http://www.ion.org/meet-
ings/gnss2011 for current conference information.

The CGSIC’s plenary session takes place 
on Tuesday. Highlights include a keynote 
address by Peter H. Appel, RITA adminis-
trator. He will be followed by Tony Russo, 
Director, U.S. National Coordination Office 
for Space-Based Positioning, Navigation, 
and Timing (PNT); Col. Bernie Gruber, 
commander of the GPS Directorate, and 
Lt. Col. Stephen Steiner, the directorate’s 
chief engineer.

Other scheduled speakers and top-
ics include John Merrill, PNT Program 
Manager, U.S. Department of Homeland 
Security, Geospatial Management Office, 
who will discuss the U.S. Interference 
Detection & Mitigation Plan (IDM), and 
Leo Eldredge, GNSS Program Manager, for 
the Federal Aviation Administration.

Tuesday also features a new event 
this year, a workshop on China’s rapidly 
developing GNSS program — Compass: 
Progress, Status, and Future Outlook. 
Sponsored by the International Association 
of Chinese Professionals in Global 
Positioning Systems (CPGPS), the event 
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Robotic Lawn Mower, Mini-Urban  
Challenge Contests and JNC  
Conference Set Records

I am happy to report the wild success of 
several of the ION’s student competitions 

held this past spring and summer. 
Sixteen teams competed in the Robotic 

Lawn Mower Competition in June — a new 
record! The Satellite Division’s graduate level 
event attracted universities from California  
to Florida.

 Many thanks to competition chair Don 
Venable, the Dayton Section membership for 
countless volunteer hours, and to AFRL,  
Honeywell and John Deere, the industry 
sponsors. They all made this year’s contest 
memorable. 

At ION GNSS in September, students from 
this year’s winning team, Case Western Reserve 
University (Cleveland, Ohio), will present a  
paper on their winning robotic lawn mower. 
See pages 6-7 for more information.

The Smithsonian’s Lemelson Center for  
the Study of Invention and Innovation at the  
National Museum of American History hosted 
our 2011 Mini-Urban Challenge (MUC) on May 
21. Thank you to all the Washington, D.C. Sec-
tion volunteers who helped support the event. 

The MUC increased its visibility this year, 
added a new Los Angeles-area competition 
and attracted more schools, leaders, men-
tors, civic organization and volunteers in all 
of the regional contests. Student participation 
increased 85% in 2011 with 561 students par-
ticipating, up from 304 in 2010. Many thanks 
to the competition chairs, Capt. Caroline New 
(USAF) and Capt. Casey Miller (USAF), for 
turning their vision into a reality over the last 
three years. See article on page 4 for more 
information.

Congratulations to JSDE/ION Joint Naviga-
tion Conference (JNC) organizers on hosting 
a record number of 600 participants at this 
year’s conference (a 37% increase over last 
year)! The June event in Colorado Springs, 
Colorado featured an expanded techni-
cal program and dynamic warfighter panel 

discussion. Thank you to the hard-working 
members of the Joint Navigation Conference 
Executive Committee for their dynamic DOD/
DHS program.

LightSquared Discussion
The ION Executive Committee and ION 
Council met during the JNC conference to 
discuss the council’s desire to address the 
FCC about LightSquared’s waiver application. 
We had questions regarding the intent and 
interpretation of the ION’s bylaws relating to 
existing restrictions on lobbying and influenc-
ing of regulatory policy (reference Article 
XVI, Section 1, Political Activity ) The 501(c)
(3) lobbying restrictions required for ION to 
maintain its tax exempt status apply only to 
legislative advocacy (for or against legislation), 
not regulatory advocacy. 

However, ION’s own bylaws impose 
a tighter restriction. They prohibit any 
“lobby[ing] for or against any legislation or 
ruling by a government agency”. The reference 
to a “ruling by a government agency” is an ION 
self-imposed restriction and much broader 
than the 501(c)(3) lobbying limitation re-
quired to maintain our tax-exempt status. We 
had considerable discussion on the degree of 
advocacy with which we are comfortable and 
will continue this discussion in the future.

What’s New at ION GNSS 2011
ION GNSS 2011 will be held September 19-23, 
2011 in Portland, Oregon. Even more events 
have been added to the lineup this year, 
including CGSIC workshops and a Compass 
workshop being hosted by the International 
Association of Chinese Professionals in GPS 
and experts from Beidou Management Office 
(the Chinese government office that manages 
the COMPASS program). 

Please join us there for a dynamic interna-
tional technical program and premiere pre-
conference tutorials being taught by an elite 
group of internationally recognized experts.

Award Nominations
Finally, I would like to remind you that October 
15 is the last day to submit Annual Award and 
Fellow nominations. Please consider submitting 
nominations for worthy individuals.

I look forward to seeing you in September 
in the lovely Pacific Northwest. u
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See the best ideas for 
new GNSS apps. 

Right now, six GNSS experts are poring 
over new GNSS applications submitted 

to the 2011 USA Challenge, one of 23 
regional contests in the European Satellite 
Navigation Competition.

The fi ve top USA Challenge fi nalists whose 
ideas have won the support of the judges will 
be invited to participate in the ION GNSS 2011 
conference in Portland, Oregon, and give 
presentations about their GNSS innovations.

Organized for the second year by ION 
corporate member Inside GNSS magazine 
and sponsored by ION corporate member 
NovAtel Inc. and The Institute of Navigation, 
the USA Challenge extends the ION’s support of 
competitive and educational innovation seen 
in such activities as the Robotic Lawn Mower 
Competition, Mini-Urban Challenge (see article 

on page 4), and the Autonomous Snowplow 
Competition.

All ION GNSS 2011 vistors will have a 
chance to meet with fi nalists in attendance and 
vote on their favorite Challenge idea during 
the exhibition at the Inside GNSS and USA 
Challenge booths, 701-703 and 705-707. 

On Thursday, September 22, at 12:30 
p.m., fi nalists will offer brief “fast pitch” 
presentations at an awards party open to all 
conference attendees in a session room near 
the exhibition.

Bronze statuettes — the “Oscars” of 
the USA Challenge competition — will 
be awarded to the fi nalists at the event. 
Based on the balloting at ION GNSS 2011, 
a “People’s Choice Award” will be given to 
one of the fi nalists.

Six judges — satellite navigation experts 
(and ION members) from Stanford University, 
the Air Force Institute of Technology, Overlook 
Systems, NovAtel, KLA Global, The Institute of 

Navigation, and Inside GNSS — will select the 
fi nalists in the 2011 USA Challenge.

The ESNC, organized by the Space 
Applications Center in Oberpfaffenhofen, 
Germany, and the USA Challenge competition 
encourage GNSS product development and 
help application designers promote their new 
ideas and put them into practice.

In addition to a cash prize, the USA 
Challenge winner will be featured in a cover 
article in the November/December issue of 
Inside GNSS.

Regional and special topic winners from 
around the world will celebrate on October 
19 in Munich, Germany, and will fi nd out who 
won the top €20,000 award — the 2011 
Galileo Master.

Last year’s USA Challenge winner was 
Elliot Klein, of New York City, who developed 
a mobile voting application, eVOTZ. In the 
overall 2010 ESNC competition, an Austrian 
start-up company, Mobilizy, took home the 
€20,000 grand prize for its Wikitude Drive 
navigation system, which uses augmented 
reality to superimpose driving directions over 
live street video on smartphones.

ION Members Judge Entries
This year’s USA Challenge judges are:
• Neil Gerein, a Canadian GNSS systems 

engineer and aerospace and defense 
product manager for NovAtel, Inc. He has 
spent several years working on Galileo 
receiver design. 

• Hans Kunze, a GNSS engineer and 
business consultant (KLA Global), 
has worked in international business 
development at GPS companies for 20 
years. He’s also a technical editor for 
Inside GNSS magazine.

• John Raquet, an electrical engineering 
professor at the U.S. Air Force Institute of 
Technology, directs the Advanced Naviga-
tion Technology Center at its home at 

PRESENTATIONS,  AWARDS IN PORTLAND

USA CHALLENGE TO 
DEBUT AT ION GNSS 2011

Inside GNSS — will select the 

USA Challenge judges for the 2011 competition (L to R): Neil Gerein, Hans Kunze, Dr. John Raquet, 
Doug Taggart, Dr. Todd Walter and Glen Gibbons.

USA CHALLENGE continued on page 22
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America’s top technologists at the best 
universities and companies are trying 

to solve the problem of autonomous 
traffic navigation. The ION’s Mini-Urban 
Challenge (MUC) competition encourages 
high school students to explore the same 
challenge. It is further motivated by 
President Obama’s request of the National 

Academy of Sciences and the National 
Academy of Engineering, to “think about 
new and creative ways to engage young 
people in science and engineering, like 
science festivals, robotics competitions, 
and fairs that encourage young people to 
create, build, and invent – to be makers 
of things.”

Excitement ran high last month as ten 
high student teams from high schools 

across the United States competed for 
a grand prize of $2,500 in the third 
annual ION Mini-Urban Challenge on 
May 21, 2011 held at the Smithsonian’s 
National Museum of American History, 
with the support of the Lemelson Center 
for Invention and Innovation. After eight 
hours of intense competition, West High 

School from Torrance, California, emerged 
victorious. Finishing a close second was 
Hagerty High School of Oviedo, Florida. 
Westerville City Schools from Westerville, 
Ohio took third place, and prizes for 
Best Presentation and Best in Show were 
awarded to Knight High School from 
Palmdale, California. At the Smithsonian’s 
request, the winning team’s robot and 
several artifacts from the competition have 

been donated to the museum’s collection 
as a possible centerpiece for a future 
exhibit on robotics.

The MUC is a national competition 
sponsored by The Institute of Navigation 
and the United States Air Force Research 
Laboratory that challenges high school 
students to design and operate a robotic 

High School Students Compete for Top Honors

ION Holds Mini-Urban Challenge National Competition 
at Smithsonian’s Museum of American History

Photos, clockwise from top left:  National 
Competition Grand Prize winning team,  
West High School, Torrance, California and 
ION MUC staff; a robotic autonomous vehicle 
takes the curve; the road map and a portion of 
the city through which competitors maneuver; 
participants at the National Competition working 
out details at one of the calibration stations.

car to autonomously navigate an urban 
competition course using a LEGO® 
Mindstorms® NXT kit provided by the 
competition’s sponsors. Each kit includes 
a 32-bit microprocessor, interactive servo-
motors, built-in rotation sensors to align 
speed for precise control, and a variety of 
optional sensors, including a color light 
sensor, black and white light sensor, sonar 
sensor, touch sensor, and sound sensor.

The robots must navigate accurately 
through a 420 square-foot urban competi-
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Track the competition all year at

www.MiniUrbanChallenge.com
     Follow us on Facebook – ION Mini-Urban Challenge

tion course, stopping at locations assigned 
on the day of the race while simultaneously 
obeying street signs and speed limits. As 
part of their final score, teams are also 
required to give a 20-minute technical pre-
sentation to a panel of judges. 

The MUC invites high school teams of 
up to eight students each to enter their 
regional contest. Students spend the entire 
school year designing and programming 
their robots. Student teams work with their 
own teachers as well as engineers from 
the local communities who serve as team 
mentors. The top two winning teams from 
each regional competition advance to the 
national competition.

The MUC challenges students in the 
areas of problem solving, optimization 
theory, code writing, path planning, 
technical speaking, vehicle design, efficient 

programming, and test and evaluation 
planning. For 44% of participants, the MUC 
marks their first experience in working 
with robotics, and 35% noted an increased 
interest in pursuing a career in robotics 
after their MUC experience. The MUC 
strives to include groups that historically 
get less exposure to the fields of science, 
technology, engineering and math (STEM). 
The 2011 competition included 15% female 
and 41% non-Caucasian participants.

The 2011 contest increased 85% in size 
from the 2010 competition, with 60 high 
schools and 561 students participating in 
regional contests in Florida, California, Ohio, 
Louisiana, and Virginia. This fall, the MUC 
will begin taking applications for the 2012 
competition season, with competitions in the 
same five regions, with the possible addition 
of a competition in Colorado. Teams may 

enter the contest beginning this September. 
The 2012 national competition will take 
place at the Smithsonian’s National Museum 
of American History on May 26, 2012. 

The ION and the MUC would like 
to extend their sincere gratitude to 
the Smithsonian’s National Museum of 
American History, and the Lemelson Center 
for Invention and Innovation for their 
continued support of the competition, 
the competition’s donors, as well as to all 
of the regional and national competition 
volunteers who put in long hours to 
ensure the success of this excellent and 
educational program for high school 
students.

For more information on the ION Mini-
Urban Challenge, visit the competition 
website or contact Carrie New at carrie@
miniurbanchallenge.com. u

ION 2011 Mini-Urban Challenge

The generous support of our sponsors makes this contest possible. If your company, university, or agency 
would like to help the 2012 high school teams, e-mail Megan Andrews at mandrews@ion.org.
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2011 COMPETITORS 

GRAND PRIZE WINNER
Case Western Reserve 
University (CWRU)

BEST CUT AWARD
Case Western Reserve 
University (CWRU)

DYNAMIC (ADVANCED) 
COURSE TEAMS 

SECOND PRIZE
Auburn University

THIRD PRIZE
Wright State University 
Team 1

STATIC (BASIC) COURSE TEAMS

FIRST PRIZE
University of Florida

SECOND PRIZE
University of Michigan, 
Dearborn

THIRD PRIZE
University of North Florida*

DYNAMIC COURSE ENTRIES

École de Technologie 
Supérieure, Canada

Cedarville University

California State University, 
Fullerton

California State University, 
Long Beach

University of Evansville

Miami University (Ohio)

Wright State University 
Team 2

Worcester Polytechnic 
Institute*

BASIC COURSE ENTRIES

University of Cincinnati
Cleveland State*

 * First time competitor
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* First time competitor

A CUT ABOVE THE REST

Robo Mower Champ 
Wins $15,000 Prize
by Don Venable and Mark Smearcheck

Sixteen teams from the U.S. and Canada 
participated in the 8th Annual Institute 

of Navigation’s Robotic Lawn Mower 
Competition in an attempt to dethrone the 
defending champion, Case Western Reserve 
University. This year’s competition was 
fi erce as more than $35,000 of prize money 
was on the line. 

The June event was held at Siebentha-
ler’s Garden Center in Beavercreek, Ohio 
near Wright-Patterson Air Force Base. In 
addition to the garden center, sponsors 
included Air Force Research Laboratory 
(AFRL) Sensors Directorate, The Institute 
of Navigation Satellite Division, Honeywell, 
John Deere and Rockwell Collins.

The Build Up
This year’s contest saw noticeable improve-
ments in motor power and improved wheel 
designs that allowed the robots to cut the 
dense Ohio grass. 

Beginning Thursday, June 2, the teams 
and their robotic lawn mowers convened 

at the Wright Brothers Institute Tec^Edge 
Innovation and Collaboration Center for a 
kick-off briefi ng followed by oral presenta-
tions from teams and sponsors. 

Teams tried to earn as many points as 
possible with their designs and presenta-
tions. They introduced a number of in-
novative designs that included multi-sensor 
navigation algorithms using GPS, laser scan-
ners, ultra-sonic sensors, cameras, inertial 
measurement units, and touch sensors.

This was just the fi rst component of 
a three-day contest.  In addition to the 
technical report on mower design and oral 
presentations, the mowers had to pass a 
safety check on day two before the ultimate 
test: mowing the lawn, worth 80 percent of 
the total points. 

Friday, June 3, was reserved for qualifi -
cation judging. Teams showed their mower 
fi tness by passing safety and operational 
tests. All teams but one qualifi ed for the 
third and fi nal phase of the competition. 
A quick glance around the competition tent 

See you again next year!

www.automow.com

Photos, clockwise from top left: Staff and volunteers for the 2011 competition pose with the banner; Grand Prize 
Winner, Case Western Reserve University; Static Course Teams First Prize, University of Florida. 
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For making this year’s competition a success, 
special thanks goes out to all the volunteers 
from AFRL Sensors Directorate, the AFIT 
Advanced Navigation Technology Center, 
and the ION Dayton Section. 

The 2012 competition is tentatively scheduled 
to be held at Siebenthaler’s Garden Center in 
Beavercreek near Dayton, Ohio on May 31 – June 2, 2012. 

For more information visit www.automow.com or e-mail 
Don Venable at donald.venable@wpafb.af.mil. 
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and the ION Dayton Section. 

The 2012 competition is tentatively scheduled 
to be held at Siebenthaler’s Garden Center in 
Beavercreek near Dayton, Ohio on May 31 – June 2, 2012. 

For more information visit www.automow.com or e-mail 
Don Venable at donald.venable@wpafb.af.mil.

and surrounding area showed many teams 
hard at work throughout the day putting the 
fi nishing touches on their mowers. 

Competition Day
Anticipation was high on the fi nal day of the 
competition. Would Case Western Reserve 
complete the “three-peat” and take home 

the grand prize once again? Would any 
team mow 100 percent of their fi eld? Which 
mowers would be able to detect obstacles 
and which would plow right into them?

The day’s events began shortly after 
sunrise. More than 25 volunteers arrived to 
judge, set up fi elds, and provide support.  
By 8 a.m. the teams were ready to go 
and the Garden Center had fi lled with 
spectators. 

This year’s static competition challenged 
participants to mow a rectangular fi eld 
with a single stationary obstacle, a large 
red barrel. The dynamic competition was a 
more diffi cult undertaking that consisted of 
an irregular fi eld shape, fl ower bed, fence, 
and moving obstacle (Pierre the stuffed 
poodle).  

No one was prepared for the grueling 
weather. Temperatures surpassed 
90 degrees and the competition was 
interrupted by a brief thunderstorm. It was 
a long and tiring day for everyone involved, 
however it was well worth it. 

The teams participating in this year’s 
event had more success than teams in any 
other year of the Robotic Lawn Mower 
Competition‘s eight-year history. The 
mowers were better suited for Ohio grass 
and the navigation and obstacle detection 
algorithms were more robust. 

Multiple teams mowed more than half of 
the grass and all qualifying teams mowed at 
least a portion of their fi eld. Many obstacles 
were left untouched as suites of integrated 
sensors detected them and guided the 
mowers to safety. One team even earned the 
coveted “best cut” award. 

Case Western Reserve University once 
again took home the Grand Prize, $15,000, 
in addition to the $200 best cut award. 
Finishing in second place in the dynamic 
competition was Auburn University earning 
$10,000. Third place and $5,000 was 
awarded to Wright State University. All teams 
who placed in the dynamic competition 
mowed at least 50% of the fi eld. 

The static competition was a close 
race, but the University of Florida earned 
fi rst place and $2,500. Second place went 
to the University of Michigan Dearborn 
along with a $1,500 prize. Although the 
University of North Florida mowed less 
than half of their fi eld, they still scored 
enough points to take third place and 
$500 of a possible $1,000 award. 

Distinguished Visitors
Teams presented before a panel of 
judges from the AFRL and the Air Force 
Institute of Technology (AFIT) and an 
audience of students, faculty, sponsors 
and distinguished visitors, including 
Neeraj Pujara, Chief of the AFRL Sensors 
Directorate Reference System Branch. 

2011 mowers were 

better suited for 

Ohio grass, and 

navigation and 

obstacle detection 

algorithms were 

more robust than 

any in the contest’s 

eight-year history.

Once again Mr. Pujara was instrumental 
in organizing the competition and 
securing sponsorship. 

Tracy Johnston, the Division Chief of 
the AFRL Sensors Directorate Multispectral 
Sensing and Detection Division, and his 
Deputy Division Chief, Greg Rubertus, 
kicked off the competition with opening 
remarks on Thursday. Colonel David 
Long, the Chief of the Sensors, Plans, and 
Advanced Programs Division of AFRL 
Sensors Directorate addressed the teams 
at the start of the competition on Saturday.

  Also in attendance were AFRL 
Commander, Major General William N. 
McCasland, and Dr. Mikel Miller, AFRL 
Chief Scientist and past ION President.

This portion of the competition was 
a great networking opportunity and a 
productive way for students to sharpen 
their presentation skills. u
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FROM THE ION HISTORIAN, MARvIN MAy

Information Overload
A good navigator should employ all 

measurements available. That is a 
navigation truism. The observation is further 
supported by optimal estimation theory: 
every additional measurement can lower 
one’s uncertainty. In the classic maritime 
handbook, Dutton’s Navigation and 
Piloting, the author says, “The navigator is 
charged with using all available sources to 
fix the ship’s position.”*

But recent studies indicate that the 
human brain may not obey the laws of 
optimal estimation theory and the presence 
of more information may actually be 
distracting and counterproductive. 

In a February 21, 2011, article in Time 
magazine entitled, “Wired for Distraction: 
Kids and Social Media,” sociologist Dalton 
Conley writes,

“Constant distraction affects 
not only how well young people 
learn but also how their brains 
absorb the new information. In 
2006, UCLA scientists showed that 
multitaskers and focused learners 
deploy different parts of the brain 
when they learn the same thing. 
Multitaskers fire up their striatum, 
which encodes the learning more 
like habit, or what’s known as 

procedural memory. Meanwhile, 
those who were allowed to focus on 
the task without distraction relied 
on the hippocampus, which is at 
the heart of the declarative memory 
circuit that comes into play, say, in 
math class when you need to apply 
abstract rules to novel problems.

“The upshot of the study was 
that the focusers could apply the 
new skill more broadly but the 
multitaskers could not. Multitaskers’ 
reliance on rote habit would be 
all well and good if we want our 
offspring to work on assembly lines, 
but to do the kind of high-level 
thinking that experts agree will 
be key to getting well-paying jobs 
such as navigators responsible 
for avoiding collisions and 
completing dangerous missions, 
we’d better exercise our collective 
hippocampus.”
Apparently, as quickly as technology 

is leaping forwards, there are disturbing 
signs that people are beginning to leap 
backwards. 

Consider the grounding on February 
2, 2009, of the U.S. Navy’s USS Port Royal 
guided missile cruiser amid the coral reefs 
off of Hawaii. This incident caused extensive 
damage, totaling in the tens of millions of 
dollars, to the ship and to the reefs that it 
struck. The Port Royal is a modern warship 
equipped with the most sophisticated 
navigation equipment including a Voyage 
Management System, GPS, inertial 
navigators, fathometers, and radar. 

The U.S. Navy’s safety investigation into 
the accident, not intended for public release 
but obtained by the Honolulu Advertiser in 

The Pearl Harbor-based guided-missile cruiser USS Port Royal (CG 73) takes a starboard list as the USNS 
Salvor (T-ARS 52) tries to free the ship after it ran aground on coral reefs on February 5, 2009. The salvage 
ship USNS Salvor and a detachment of Mobile Diving Salvage Unit personnel and other ships and tugboats 
freed the Port Royal on February 9. Photo credit: U.S. Navy photo taken February 7, 2009 by Robert M. Cieri.
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July 2009, listed several contributing factors 
for the grounding. The factors included a 
misinterpreted navigation system, a sleep-
deprived skipper, faulty equipment and 
an inexperienced and dysfunctional 
bridge team. 

The report concluded that in spite of the 
equipment and navigation systems failures, 
there were enough working sensors and 
visual clues to prevent the grounding. The 
report found that the ship’s navigation 
evaluator lost situational awareness and that 
the “Bridge watch team, navigation, and 
(Combat Information Center) team did not 
work together to assess situation and keep 
the ship from standing into danger.”

In the case of a multifaceted accident 
as the Port Royal event, attributing 
measurement overload and distraction 
as possible causes is speculation; but it is 
apparent that the navigation community is 
obligated to pay more attention to the issue 
of distraction. 

The words of Dutton, Article 1504, 
are prescient: “ It is essential that [the 
navigator] organize his piloting team so that 
the aids to navigation are known in advance, 
and that he receives only the information 
that he requires at any particular time. Too 
much information fl owing in can be nearly 
as undesirable as too little.” u

*Benjamin Dutton is not the only 
source for this rule. In the classic 
navigation reference The American 
Practical Navigator, An Epitome of 
Navigation, Nathaniel Bowditch’s fi rst two 
sentences are: “Marine navigation blends 
both science and art. A good navigator 
gathers all information, determines a 
fi x, and compares that fi x with his pre-
determined dead reckoning position.” 
The U.S. Navy’s guideline document 
(COMNAVSURFFOR 3530.4B) for the 
conduct of navigation operations aboard 
its surface ships states: “The accuracy of 
navigation depends on a knowledgeable 
assessment of all position data.”

Marvin B. May is the Chief Scientist of the 
Pennsylvania State University’s Applied 
Research Laboratory’s Navigation R&D 
Center in Warminster, PA.

Members are encouraged to submit 
nominations for one or more of the 
following annual awards given by 
The Institute of Navigation for excellence 
in navigation. 

u Early Achievement Award — 
for an individual early in his or her 
career who has made an outstanding 
achievement in the art and science 
of navigation. 

u Superior Achievement Award—
for individuals making outstanding 
contributions to the advancement of 
navigation. 

u Captain P.V.H. Weems Award — 
for continuing contributions to the 
art and science of  navigation. 

u Norman P. Hays Award — 
for outstanding encouragement, 
inspiration and support leading to 
the advancement of navigation.

u Tycho Brahe Award— 
for outstanding achievement in 
space navigation. 

u Thomas Thurlow Award — 
for outstanding contributions to the 
science of navigation.

Nominations for ION  fellows may be 
submitted for currently active Institute of 
Navigation members. All nominations must 
conform to ION nomination guidelines 
as outlined on the nomination form. 
Nominations must include a brief biography 
and proposed citation. 

Details of the nomination process 
and forms are available at www.ion.org. 
Nominations must be received by 
October 15 to qualify. 

Annual Award Nominations

Fellow Nominations

Offi cial nomination forms, along 
with brochures on the background and 
purpose of each award, are available 
from the ION National offi ce by phone, 
703-366-2723, or via the Web site at 
www.ion.org. Nominations must be 
received by October 15.

The awards and accompanying 
engraved bronze plaques will be 
presented at the ION International 
Technical Meeting, January 30 – February 
1, 2012, in Newport Beach, California. 
The ION urges you to participate in 
the nomination process so deserving 
individuals from the navigation 
community will receive appropriate 
recognition.

In addition to the above awards, 
the winner of the Samuel M. Burka 
Award — for outstanding achievement 
in the preparation of papers advancing 
navigation and space guidance — as 
chosen by the editorial panel of ION’s 
journal, NAVIGATION, will be honored. 

Address correspondence to Awards 
Committee, The Institute of Navigation, 
8551 Rixlew Lane, Suite 360, Manassas, 
VA 20109, phone: 703-366-2723; fax: 
703-366-2724; e-mail: mlewis@ion.org. 

Election to Fellow membership 
recognizes the distinguished contribution 
of ION  members to the advancement of 
the technology, management, practice 
and teaching of the arts and sciences of 
navigation, and/or for lifetime contributions 
to the Institute.

Kindly address any correspondence to 
Fellow Selection Committee, The Institute 
of Navigation, 8551 Rixlew Lane, Suite 360, 
Manassas, VA 20109, fax: 703-366-2724, 
e-mail: mlewis@ion.org.
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Joint Navigation Conference (JNC) 2011

Warfighter Crosstalk Panel
As at past Joint Navigation Conferences, 

the Warfighter Crosstalk Panel was 
a highlight of JNC 2011 held June 27–30 
in Colorado Springs, Colorado — with 
attendance growing to 600, more than  
37 percent over last year.

According to a survey of this year’s 
conference registrants, 43 percent said 
the primary reason they attend JNC is for 
the warfighter panel. The JNC 2011 theme 
was “Military Navigation Technology: the 
Foundation for Military Ops.” Other survey 
responses indicated that 51 percent attend 
JNC primarily because of the quality of 
technical presentations and that 95 percent 
of this year’s attendees plan to attend JNC 
2012, which will again be held in Colorado 
Springs.

Unlike past years, all of the “For Official 
Use Only” (FOUO) sessions were limited to 
U.S. citizens. Several attendees indicated that 
this designation actually increased attendance 
and exhibitors because they were able to 
have a wider range of discussions and display 
technology without having to distinguish 
between U.S. and non-U.S. attendees for 
whom more restrictions apply. The classified 
sessions held at Fort Carson were restricted 
to citizens from the United States, Canada, 
United Kingdom, and Australia. 

As in the past, Jim Doherty — with co-chair 
assistance from Dr. Mikel Miller — chaired 

the warfighter panel during the classified 
sessions on the final day of the conference.

Six military personnel with varied 
experience joined the warfighter panel 
discussion, related their experiences 
with precision operations in theater, and 
generally reported how well GPS-based 
positioning, navigation, and timing (PNT) 
served them.  

Panelists included:
• U.S. Air Force Major John Krellner,  

F22 pilot
• U.S. Army Major Chris Ortiona, infantry 
• U.S. Air Force Major Ronnie Hawkins, 

Predator/Reaper pilot
• U.S. Air Force Major Frank Kincaid, space 

liaison 
• U.S. Army Staff Sergeant Abe Lewis, infantry
• U.S. Army Staff Sergeant Adam Guachino, 

cavalry.
Panel members answered three basic 

questions:  (1) what worked well, (2) what 
didn’t work so well, and (3) what did they 
wish they could have had in the field. 

Each panelist introduced himself and 
briefly addressed the background, opera-
tions, equipment used, and contribution of 
GPS-based PNT capabilities. Several used 
charts to provide detailed information or 
videos to show actual operations. 

While the warfighters were presenting, 
members of the 400-person audience 

submitted written questions. At the end, 
with about five minutes left in the two-hour 
block allotted to the panel, the co-chairs 
allowed several questions directly from 
members of the audience.

Although it was held in the classified  
session, we can include here a few 
unclassified highlights of the discussion. 

The panelists made it clear that GPS-
based PNT is extremely important for many  
operations, and reflected warfighters’ 
growing awareness of the need to be 
able to “operate through” periods when 
PNT might be challenged. As we move 
into the future, system developers need 
to understand how today’s systems are 
used, what is not working well, how they 
are likely to be used in the future, and 
what challenges they will have to meet. 
Then, PNT systems and equipment must 
be designed for resiliency in challenged 
situations. 

All of the panelists emphasized the need 
to keep it simple and intuitive. The staff 
sergeants in particular, who both serve as 
platoon senior non-commissioned officers 
(NCOs), have “hands on” knowledge of 
how today’s soldiers operate. (This is not 
much different than some of us remember 
from our military service, or our fathers 
in World War II, just using more advanced 
technology today.) 
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To this end, several thoughts are worth 
emphasizing: 
• Avoid large manuals but provide small flip 

cards if any instructions are needed;
• Assure menu systems are straight forward 

and simple (one level deep preferred);
• Model user interfaces on today’s video games 

and mobile device “apps” — most users are 
proficient in these; and 

• Do not require use of a stylus, or other 
removable accessory — it will be lost  
in minutes. 
Size, weight, power, functionality, and cost 

still matter. Every user would like everything 
needed in one device that weighs almost nothing, 
operates forever on two AA batteries, and takes 
up no room in his or her kit. And the bosses 
want it to cost next to nothing. 

Seriously, however, there is a growing realiza-
tion in the warfighter community of the technical 
capability to integrate communications, PNT, and 
appropriate command and control capability 
(for each level of user) in one device, rather 
than requiring carriage of several devices. As a 
result, demand is growing. New systems — be 
they handheld or vehicle mounted — need to 
meet this integrated system requirement. 

Increasingly, the term “handheld” appears to 
be becoming obsolete; the new term should be 
“wearable.” Specifically, users need this equip-
ment to support operations, not to become the 
operation. To that end, wearable (in a conve-
nient location) enables such support without 
requiring warfighters to remove one or both 
hands from a primary task (such as holding a 
weapon at the ready). 

And the final comment is that equipment 
designers should avoid “inventing” new, custom 
batteries, particularly in systems intended for 
dismounted soldiers — one standard size, such 
as AA, is much better. 

It was good to note that one of the senior 
officers from the opening plenary, U.S. Navy 
Rear Admiral Jonathan White, attended the 
panel session, seated in the front row. He 
greeted all the panelists before they spoke and 
thanked them for their service, complimenting 
them afterwards on their contributions. Many 
members of the audience did the same, and 
before the chair and co-chair could get out of 
the room for the break, several warfighters in 
the audience came forward to volunteer for 
the panel next year. u 

Benefactor $12,000+
Air Force Research Laboratory (AFRL)
Javad Navigation Systems

Patron $8,000 - $11,999
GPS World
Inside GNSS
John Deere
Northrup Grumman
NovAtel 

Contributor $6,000 - $7,999
Honeywell
Lockheed Martin
Trimble

 ION Friends
Boeing
COUNT
DS Solidworks
Garmin
NAVCOM
NAVSYS
Overlook Systems Technologies
Rakon
Rockwell Collins
Rx Networks, Inc.
Spirent Federal Systems
Systron Donner Inertial
UrsaNav, Inc.
University of Calgary

Connecting 

leaders in 

the field of 

positioning, 

navigation  

and timing  

with the 

organizations 

that provide 

solutions, 

resources and 

opportunities.

PARTNER
PROGRAM

ION wishes to thank its partners who help support the organization’s mission.

I O N  PA R T N E R 
P R O G R A M
I O N  PA R T N E R 
P R O G R A M



ION	Newsletter	 12	 Summer	2011

Soon it can be told.
More than six years after the ION 

donated seed money for the project (see 
article in the Spring 2006 ION Newsletter), 
the Smithsonian Institution will open its 
exhibition, “Time and Navigation, the Untold 
Story of Getting from Here to There,” next 
March.

Produced jointly by the Smithsonian’s 
National Air and Space Museum (NASM) 
and National Museum of American History, 
the exhibition will feature 144 objects 
of navigational interest, drawn primarily 
from the two museums’ collections. The 
exhibits will be housed in the National Air 
and Space Museum, Independence Avenue 
at Sixth Street, S.W., on the National Mall in 
Washington, D.C.

The exhibition will examine the cultural 
and technological history of precise 
timekeeping and navigation. Highlights 
include a representation of a 19th-century 
ship from the U.S. Exploring Expedition, the 
first sea-going marine chronometer made in 
the United States, the submarine navigation 
system for the USS Alabama, a TRANSIT 
navigation satellite, Wiley Post’s airplane, the 
Winnie Mae, and Stanley, a robotic vehicle 
that can drive itself.

The collection of instruments shows 
the long historical connection between 
increasing timing techniques and successful 
navigation. About 250 years ago, sailors 
first used accurate clocks to help navigate 
the oceans. Today people locate themselves 
anywhere on the face of planet using 
synchronized clocks in orbiting GPS 
satellites. 

Among the many challenges facing 
navigation from then to now, one stands out: 
keeping accurate time. As the Smithsonian 
explains in its introduction to the exhibition, 
“For centuries, nations have invested 
enormous resources to determine time and 
place for geopolitical reasons, and their 
research has changed people’s view of the 

This timekeeper was the first American-made marine timekeeper taken to sea. 
William Cranch Bond, a 23-year-old Boston clockmaker, crafted it during the 
War of 1812. This artifact is in the National Museum of American History’s 
collection. It will go on display in the Time and Navigation exhibition, sched-
uled to open at the National Air and Space Museum in 2013. Photo courtesy 
of Smithsonian Institution.

Smithsonian Time and Navigation Exhibition

world. Advanced technology that was once 
available only to the military has become 
commonplace and downloadable to cell 
phones. Instead of unfolding a map or 
stopping at a gas station to ask for directions, 
drivers can now consult their car’s GPS 
system.”

The gallery exhibition will be organized 
into five sections: Navigation for Everyone; 
Navigating at Sea; Navigating in the Air; 
Navigating in Space; and Inventing Satellite 
Navigation. 

The ION’s involvement with the 
Smithsonian effort began in the fall of 
2005 when Chris Bartone (ION Outreach 

Committee chair at the 
time), Carl Andren (then 
the ION National Office 
technical director), 
and Jim Doherty (ION 
president at the time) 
met with Smithsonian 
curator Carlene Stephens 
and others about the 
exhibit. Following that 
meeting, Bartone agreed 
to sponsor an outreach 
proposal for an initial 
donation of $25,000, 
which the ION Council 
approved at its January 
2006 meeting. To 
date, ION has donated 
$100,000 to the exhibit.

With the assistance 
of the ION Outreach 
Committee, the 
Smithsonian was then 
able to tap the expertise 
and support of the 
Institute’s individual and 
corporate members.

Over the years 
of preparation, ION 
representatives worked 
with several Smithsonian 
curators responsible for 

organizing the NASM exhibition: Stephens 
(with whom ION worked first and most), 
Roger Connor, and Andrew Johnston.

Doherty, who was one of the ION’s 
liaisons, attended a recent Time and 
Navigation donors’ meeting where curators 
asked various companies for help with videos 
or more information about their navigation 
products.

“I like the fact that The Institute of 
Navigation is listed at the bottom of the 
donors’ chart,” Doherty said. “I have used 
the term ‘foundation donor’ to reflect both 
our bottom location [on the chart] and the 
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Smithsonian Time and Navigation Exhibition
fact that our first $25K donation was the 
foundation that assisted the Smithsonian 
in fully developing the concept.” Typical of 
the kind of assistance that the Smithsonian 
sought from ION members was a recent 
request from Connor for help getting a video 
on the new Air Force Small Diameter Bomb 
(SDB). Doherty says he put the curator in 
touch with the Boeing SDB program office in 
St. Louis, “after the [Boeing SDB] program 
manager told me he had wanted to develop a 
video and might use this as the reason to find 
the money to do it.”

Curator Andrew Johnston also asked 
Doherty for some help getting information on 
classic (sextant and other instruments) and 
modern (GPS-based) maritime navigation, 
specifically comparisons of buoy positioning 
methods before and after GPS plus dynamic 
positioning came into the U.S. Coast Guard 
(USCG) buoytender fleet (circa 1996–2000). 

“I tickled contacts at USCG HQ who 
identified specific documents from the USCG 
aids to navigation (aka buoytending) school 
in the 1940s-60s stored in U.S. Archives 
warehouse, plus a point of contact for 
retrieving them.”

Another ION member, John McHale, 
helped the curators sort through ION 
archives on Captain P. V. H. Weems, a noted 
navigator of the early 20th century and co-
founder of The Institute of Navigation.

McHale took part in an earlier navigation-
related NASM project initiated in 2001: 
identifying and categorizing some 4,000 
objects in the museum’s instruments 
collection, many of which have found their 
way into the forthcoming exhibition.

Other financial sponsors for Time and 
Navigation include Northrop Grumman, 
ITT Corporation, Honeywell, the National 
Geospatial-Intelligence Agency, the U.S. 
Department of Transportation, Magellan, the 
National Coordination Office for Space-Based 
Positioning, Navigation and Timing, and 
Rockwell Collins. u

Photo by Mark Avino, used with permission from the Smithsonian Institution.
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Launches, Money, and Interference
Despite fears about such things as budgets and RF interference, the world’s  
GNSS programs continue to make steady progress.

Global Positioning System
Although one might have missed it  

amid all the anxiety over LightSquared  
(see article on page 18 of this newsletter), 
the GPS program had other things going on 
in recent months besides 
trying to fend off the 
prospect of interference 
from a network of wireless 
broadband base stations.

Successful launch of the 
second Block IIF satellite, 
for instance, which occurred 
on July 16. (Watch a video 
of the launch on YouTube 
at http://www.youtube.com/
watch?v=1mTjL025PwU.)

GPS IIF-2, renamed Space 
Vehicle Number 63 (SVN-
63), is functioning normally 
and has begun on-orbit 
maneuvers and operational 
testing. The new satellite will 
assume the plane D, slot 2A 
position, replacing SVN-24 
which has logged nearly 20 
years of service.

With safety checks 
completed, checkout has 
begun under the direction 
of the GPS Directorate at 
Los Angeles Air Force Base. 
Checkout includes payload 
and system checks to verify 
operability with the GPS 
constellation of satellites, 
ground receivers, and the 

Operational Control Segment system.
Boeing will officially turn over SVN-63 

to the Air Force 50th Space Wing and the 
2nd Space Operations Squadron after the 
spacecraft completes on-orbit checkout. 

The satellite was expected to be available 
for navigation users worldwide in August, 
according to the SMC.

This was the first GPS launch since the 
May 27, 2010, flight of GPS IIF-1.

Lockheed Martin has 
announced the successful, 
on-schedule completion June 
28–29 of a system design 
review (SDR) for the second-
phase of next-generation GPS 
satellite development, the IIIB 
increment.

An important milestone 
that precedes the preliminary 
design review (PDR), the 
GPS IIIB SDR established 
requirements for the capability 
insertion planned for the 
second-phase satellites and 
validated the satellite design.

The company’s Space 
Systems division in Newtown, 
Pennsylvania, is under contract 
to produce the first two of a 
planned eight GPS IIIA satellites, 
with first launch projected for 
2014. The contract includes a 
Capability Insertion Program 
(CIP) designed to mature 
technologies and perform 
rigorous systems engineering for 
future GPS III increments.

Representatives from 
the U.S. Air Force’s GPS 
Directorate, Air Force Space 
Command, the Defense 

GPS IIF-2 photo caption: July 16 launch of the second Block IIF satellite from Cape 
Canaveral. Photo credit: United Launch Alliance.
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in the program have freed up funds that may 
be able to support acquisition of at least six 
additional spacecraft by 2014.

European Commission Vice President 
Antonio Tajani announced that improved 
program management and cost-cutting by 
industry vendors could free up €300 million 
($482.8 million) — enough to ensure that 24 
satellites could be launched by 2015.

Also in June, industry and government 
officials signed the final contracts for 
Galileo, totaling €335 million for the 
ground control segment (Work Package 
3 — WP3) and ground mission segment 
(Work Package 2 — WP2).

France’s Alenia Space will receive €281 
million for WP2 to generate all the products 
for supporting navigation services and 
maintaining their accuracy. The WP3 allocates 
€73.5 million to Astrium-UK to ensure 
the good “housekeeping” of the satellites, 
including the maintenance and correct 
positioning of the spacecraft in orbit.

Tajani’s announcement represented 
substantial improvement in the outlook for 
a €3.4-billion ($4.9-billion) program that 
has suffered delays and cost overruns, forcing 
Galileo managers to reduce the initial launch 
plan to 18 satellites from 30 by the end of 
2014 and push back completion of the overall 
system to 2017–18.

Recent estimates had placed the cost of 
completing the full constellation at €1.9 
billion. However, the savings should enable the 
program to request less money and complete 
the system more quickly.

The program probably will ask its current 
satellite supplier, OHB-System of Germany, to 

GALILEO continued on page 17

Contract Management Agency, the Federal 
Aviation Administration, Department of 
Defense (DoD), and user communities 
participated in the SDR along with 
Lockheed and its team members, including 
ITT Space Systems and General Dynamics.

Meanwhile, Lockheed Martin says it is 
progressing steadily on the GPS IIIA program 
and on schedule to deliver the first satellite for 
launch in 2014.

Raytheon Corporation, however, was 
apparently less successful in its preliminary 
design review (PDR) for the next-generation 
GPS operational control segment (OCX). 
According to a press report, the U.S. Air 
Force withheld approval following an initial 
PDR held in July to review the high-level 
architectural design of the OCX automated 
systems and the associated command and 
control software.

Meanwhile, on July 8 the U.S. House 
of Representatives passed a defense 
appropriations bill (H.R. 2219) that would 
cut GPS IIIB development by $50 million 
in Fiscal Year 2012 (FY12) as “excess 
to need” — apparently because the Air 
Force only bought long lead items for the 
next two GPS III satellites rather than three 
spacecraft, as planned. H.R. 2219 also cuts 
OCX development by $48 million due to “slow 
execution,” according to a report from the 
House Appropriations Committee. The bill 
adds $40 million to GPS IIF procurement for 
“production support.”

The bill would also take back $122.5 
million in FY 2011 advance procurement 
funds for GPS III satellites — the entire 
amount requested and already appropriated 
for this activity.

A defense authorization bill (H.R. 1540) 
passed earlier in the year recommended 
full funding for every DoD line item in the 
GPS program. However, without commen-
surate appropriations, the IIIB and OCX 
budgets will be underfunded as specified  
by H.R. 2219.

GLONASS
A Glonass-M navigation satellite is 
scheduled for launch aboard a Soyuz-2.1b 
rocket on August 25 from the Plesetsk 
Space Center, Russia.

Meanwhile, the Russian Space Agency’s 

new chief, Vladimir Popovkin, 
said he is seeking 402 billion 
rubles ($14.35 billion) to fund the 
GLONASS program through 2020.

According to a Moscow Times 
report, the funds would be used to 
maintain the system’s satellite satellite 
constellation, develop digital navigation 
maps for GLONASS users, and, 
combined with financing from Russian 
regions, to develop supplemental 
technology to enhance GLONASS 
applications.

Izvestia cited a Roscosmos source 
as saying that the agency is seeking a 
budgetary appropriation for 2013 of 
42.838 billion rubles (US$1.518 billion) 
for the development of GLONASS, and 
49.201 billion (US$1.743 billion) for 2014, 
compared to 19.293 billion rubles (US$683 
million) in 2011.

The constellation currently has 23 
operational GLONASS-M satellites. The first 
GLONASS-K spacecraft, also launched from 
Plesetk in February, is still undergoing 
flight tests.

Galileo
The first launch of fully operational Galileo 
satellites — two so-called in-orbit validation 
(IOV) spacecraft —is scheduled for October 
20 from the Europe’s spaceport in Kourou, 
French Guiana. 

The Russian Soyuz ST-B launchers that 
will carry the satellites into space, including 
another pair in mid-2012, arrived in French 
Guiana on June 18. The October launch will 
be the first flight of a Soyuz rocket from a 
newly built launch facility at Kourou. 

The name of the first Galileo IOV 
spacecraft is Natalia, named for a nine-year 
old Bulgarian girl who won an European 
Commission–sponsored drawing contest 
with her colorful rendition of two astronauts 
meeting on Mars. The other satellite will be 
named Thijs, after an 11-year-old Belgian boy. 
All 30 planned satellites will be named after 
EU children.

Meanwhile, in June the Galileo program— 
plagued by a series of cost overruns that 
had forced a reduction in planned satellite 
acquisitions and delays in the launch 
scheduled — got some good news: savings 

Winning drawing by Natalia, a Bulgarian girl who will have her 
name on the first Galileo IOV satellite.



Defense Matters 
how is the fcc performing?
By Doug Taggart, President, with Jules McNeff, VP Strategy and Programs, and Chet Arnold, Senior Policy Analyst, Overlook Systems Technologies, Inc.

Viewed from the perspective of the ongoing LightSquared/GPS spectrum issue — 
and in consideration of its responsibility for transparency in rulemaking – the 
answer to this article’s question is, Irresponsibly and Disingenuously. 

The Federal Communications Commission (FCC) 
is an independent U.S. government agency 

established by the Communications Act of 1934 that is 
responsible for regulating interstate and international 
communications by radio, television, wire, satellite, 
and cable. The FCC’s jurisdiction covers the 50 states, 
the District of Columbia, and U.S. possessions.  

As stated on the 
agency’s website, its 
mission statement is 
“To promote robust 
competition and 
innovation in the 
telecommunications 
marketplace by strictly 
enforcing the  
Communications  
Act and the  
FCC’s rules.” 

The FCC’s history 
indicates a tradition 
of regulatory activity 
focused on facilitat-
ing commerce while 
managing frequency 
assignments with 
a goal of minimiz-
ing interference, or 

radio frequency “noise.” When the FCC was founded 
in 1934 its focus was the development of technical 
standards. The Telecommunications Act of 1996 
implemented changes, and now the commission’s 
focus is on the competitive marketplace. 

In the last 15 years, the GPS industry has had to 
fend off at least two threatening “noise” situations 
where the physics of managing spectrum has been 
challenged by the lure of commerce. The first was the 
ultra-wideband (UWB) initiative of about 10 years 
ago that threatened to raise the noise floor across the 
GPS L-band spectrum due to the proliferation of large 
numbers of unregulated UWB devices in urban areas. 

The second incident arises from the ongoing 
LightSquared issue, which includes plans to deploy 

and operate more than 40,000 high-powered ter-
restrial transmitters for broadband wireless access 
adjacent to the GPS L1 band. This commercial initia-
tive is planned in what has, up to now, been regulated 
as a Mobile Satellite Service (MSS — space-to-earth) 
band, with an “ancillary terrestrial component” to 
cover satellite dead spots. 

Throughout the FCC’s history there has been  
a growing understanding of the tension created by 
a limited RF spectrum, commercial appetites,  
and the need to minimize interference among 
wireless services. 

In the early 1900s the United States Congress 
was given responsibility for regulating interstate and 
foreign commerce. The Wireless Ship Act of 1910, an 
outcome of the Titanic tragedy, called for Congress to 
regulate the wireless industry. The Radio Act of 1912 
was the first attempt to provide legislative oversight  
of the radio industry by requiring anyone who  
wanted to transmit from a radio to have a govern-
ment issued license. 

Between 1923 and 1924, Herbert Hoover, then the 
U.S. Commerce Secretary, expanded the number of 
assigned radio frequencies to reduce interference, but 
this quick-fix failed to handle problems arising from 
the rapid growth of radio broadcasting. In response, 
Congress passed the Radio Act of 1927 to create a 
framework for regulating the broadcast industry and 
assigned regulatory power to the FCC’s precursor, the 
Federal Radio Commission (FRC). 

With President Franklin Roosevelt’s signature on 
the Communications Act of 1934, the FCC was formed 
to manage spectrum. The FCC retained the goal of 
minimizing interference and, much like its predeces-
sor, is made up of five commissioners appointed by 
the president and approved by the U.S. Senate. 

The Telecommunications Act of 1996 made two 
major changes to the Communications Act of 1934. It 
moved the FCC away from its technology-based roots 
and toward a market-based perspective intended “to 
provide for a pro-competitive, de-regulatory national 
policy framework designed to accelerate rapidly 
private sector deployment of advanced information 

technologies and services to all Americans by opening 
all telecommunications markets to competition. . . .”

Today, looking back on the UWB debate of 10-plus 
years ago with the benefit of 20/20 hindsight, I have 
a sense that the FCC at that time conducted itself as 
a more unbiased, analytical arbiter of the outcome. 
However, in the current situation, FCC actions 
have tilted the scales in favor of the new entrant 
and seemingly without the benefit of an analytical 
appraisal of the consequences. 

This “rush to market” rulemaking process 
will disadvantage the GPS industry and GPS user 
communities. The FCC’s decision to overturn its 
previous rulemaking statements from the past 10 
years by issuing a waiver to LightSquared at the end 
of last year is either short sighted or biased, maybe 
both. This waiver permits LightSquared to operate 
its terrestrial service component, which will result in 
destructive interference with signals from satellite-
based MSS providers and create a harmful signal 
environment for adjacent GPS receivers of all kinds.

Among those raising questions about this change 
in policy, the U.S. Department of Defense (DoD) 
has been one of the most vigorous. Gen. William 
Shelton, the commander of the U.S. Air Force Space 
Command, has repeatedly expressed concern about 
LightSquared’s possible adverse effects on GPS. 

On June 14, Teri Takai, acting Assistant Secretary 
of Defense for Networks and Information Integration 
and DoD Chief Information Officer, cosigned a letter 
to the National Telecommunications Information 
Administration recommending that the FCC rule 
“that LightSquared cannot commence commercial 
services per its planned deployment for terrestrial 
operations in the 1525-1559 MHz . . . band due to 
harmful interference to GPS operations.” The letter 
was sent on behalf of the National Space-Based 
Positioning, Navigation, and Timing Executive 
Committee, which she co-chairs.

The pendulum of spectrum management 
has swung far off center. Beyond what any 
reasonable analysis of the “physics” of spectrum 
would justify, particularly on behalf of the public 
interest, greater weight has been assigned to the 
“commercial opportunity” side of the equation. 

This, in my opinion, is irresponsible conduct 
for an ostensibly independent United States 
government agency. u

In the last  

15 years, the GPS 

industry has had 

to fend off at least 

two threatening 

“noise” situations 

where the physics 

of managing 

spectrum has been 

challenged by the 

lure of commerce.
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Corporate 
Profile

Systron Donner Inertial (SDI) is the  
world’s leading supplier of Quartz 
MEMS Inertial Sensing Products and 
Systems providing precision systems 
solutions to aerospace, military and 
commercial aircraft, marine and land 
vehicular applications. Their products 
and systems are ideally suited for 
use by Integrators and OEMs. As a 
pioneer in the development of Quartz 
MEMS technology utilizing a tuning-
fork design, originally introduced at 
the heart of the company’s renown 
solid-state GyroChipR quartz MEMS 
sensor design, SDI is continuously 
developing leading edge disciplines 
with new innovative breakthrough 
products which are enabling 
advanced performance in critical 
military and commercial Guidance, 
Navigation and Control (GN&C) 
applications worldwide.

www.systron.com

The Institute of Navigation 
is pleased to welcome 
these new ION corporate 
members:

Systron Donner Inertial 
http://www.systron.com

Symmetricom 
http://www.symmetricom.com

For more information on corporate membership 
in The Institute of Navigation, please contact 
Kenneth P. Esthus at 703-366-2723, ext 104, or 
visit us at www.ion.org.July 27 launch of ninth BeiDou-2 satellite. 

GAILEO continued from page 15

build additional spacecraft or possibly turn  
to Astrium, its back-up supplier.

Compass/BeiDou
China launched another Compass/BeiDou-2 
satellite on July 27 (local time) on a Long 
March-3A carrier rocket. 

This is the ninth spacecraft in China’s 
indigenous satellite navigation and positioning 
network and the fourth in inclined geosyn-
chronous orbit. The launch also moves the 
system closer to its goal of achieving a regional 
system comprised of 12 to 14 satellites by the 
end of next year.

The Compass/Beidou-2 network will ulti-
mately will consist of 30 to 35 satellites with a 
current schedule for completion by 2020.

Officials with the China Civil Aviation 
Authority recently announced that civil aircraft 
currently using the U.S. GPS system will gradu-
ally convert to use of Compass.

In July, a Beijing consulting firm released 
a report estimating that the size of China’s 
Compass/BeiDou domestic industry was 6 
billion renminbi (US$927 million) in 2010, 
representing only 6 percent of the country’s 
overall GNSS market.

Beijing-based CCID Consulting Co., Ltd., 
described its analysis of the future evolution of 
China’s GNSS system at the beginning of China’s 

12th Five-Year Plan period (2011-2015). 
According to CCID Consulting, China 

has about 200 enterprises engaged in the 
research and development activities involving 
Compass products, most of modest size and 
scattered in more than a dozen of provinces 
and municipalities. The growth has taken 
place despite the absence of an officially 
published interface control document for the 
GNSS system.

With a background in the GPS industry, 
manufacturers and organizations in the 
Yangtze River Delta, the Circum-Bohai-Sea 
Region, and the Pearl River Delta are actively 
developing their Compass capabilities, ac-
cording to CCID.

CCID predicts that the Compass industry 
will move to spread throughout China and 
supplant the GPS industry there. The country is 
now building four Compass operational cen-
ters in Beijing, Shanghai, Chongqing and Xian.

In the upstream sectors, Beijing will serve 
as the center of basic Compass technology 
research and standards development, while 
Shanghai will be the upstream chip design and 
manufacturing center.

As for downstream industries, CCID points 
out that Compass is mainly used in maritime, 
telecommunication and power time dissemi-
nation and emergency rescue, but predicts that 
civilian applications will soon become  
the largest sector of the industry. Meanwhile, 
the operation services will see multiple  
operators active in each regional market to 
serve the local customers.

GAGAN
The communications satellite that carries 
India’s GPS-Aided Geo Augmented Navigation 
(GAGAN) system has reached its final orbial 
position.

The Indian Space Research Organization 
has begun the certification stage of the 
satellite-based augmentation system (SBAS), 
which is expected to be completed by  
June 2013. 

India’s first GAGAN navigation payload 
on the GSAT-8 communications satellite was 
launched successfully from the European 
space center in Korou, French Guiana, on 
May 21. GAGAN will be used for air traffic 
navigation over the Indian subcontinent and 
surrounding region. u
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As this issue of the ION Newsletter went to 
press, the fate of GPS and the demon-

strated potential for a wireless broadband 
transmitters to interfere with a wide range of 
GNSS user equipment hung in the balance.

On July 15, the Federal Communications 
Commission (FCC) received final responses to 
comments on the report of a working group 
headed by LightSquared Subsidiary LLC to 
investigate possible interference to GPS from 
the company’s proposed network of high-
powered ground-based transmitters. The 
agency is expected to move quickly — prob-
ably during September — to issue a decision 
on the plan, which might include an additional 
testing period.

Under pressure from the GPS community 
and other federal agencies who use or oversee 
GPS programs, in January the FCC Interna-
tional Bureau had directed LightSquared to 
set up the working group as a condition of 
its waiver of limits on the number of ancillary 
terrestrial components (ATCs) — the base 
stations — that the company could build. The 
company wants to build a national network of 
up to 40,000 stations that would transmit in 
the 1525-1559 MHz band adjacent to the GPS 
(and other GNSS) L1 frequencies.

A Technical Working Group (TWG) es-
tablished as part of the FCC process designed 
and tested a range of GPS receivers, most of 
which exhibited adverse effects from Light-
Squared’s original operating plan, although 
LightSquared engineers on some of the TWG’s 
seven sub-teams differed in their assessment 
of the seriousness of the effects and possible 
mitigations. Separate tests conducted by the 
National Space-Based Positioning, Naviga-
tion, and Timing Systems Engineering Forum 
(NPEF) found similar results.

LightSquared submitted a 318-page report 
to the FCC on June 30, along with an additional 
435 pages of appendices outlining the tests 
designs and results.  

In a 58-page recommendation and appendix 
giving the company’s spin on the TWG report, 
LightSquared — which the FCC had given 
sole authority for filing the official report and 
recommendation — argued that it should be 
allowed to proceed with its plan to roll out a 
dense nationwide network of transmitters.

The company’s new proposal calls for 
initial use of a lower 10-megahertz channel 
(10MHz-low) starting in 2012, operation 
at “reduced” power, and an agreement to 
a “standstill” in terrestrial use of the up-
per 10-megahertz channel (10MHz-high). 
LightSquared would still begin full use of both 
bands in 2014.

Most of the tests, however, had focused on 
the original plan for the 10MHz-high transmis-
sions; so, GPS advocates are seeking additional 
tests to evaluate LightSquared’s new proposal.

Even the 10MHz-low plan would not solve 
serious problems caused by LightSquared 
transmissions for users of an estimated 
500,000 high-precision GPS receivers in the 
United States. These receivers track a wider 
band of spectrum than most low-cost GPS 
receivers and are, as a result, more sensitive to 
interference from LightSquared transmissions.

High-precision applications include such 
activities as large-scale farming, construc-
tion, surveying, time synchronization, crustal 
monitoring, and military operations. Numer-
ous submissions from agriculture-related 
organizations are among those flooding into 
the FCC’s LightSquared comments database.

Additionally, commercial space-based 
augmentation systems such as Navcom 
Technology’s StarFire and Trimble’s OmniSTAR 
differential correction services use space-to-
Earth communication channels within the 
1525-1559 MHz band itself, including links 
provided by LightSquared, and are thus doubly 
vulnerable.

On July 6 the National Telecommunications 
and Information Administration (NTIA) asked 

the Federal Communications Commission 
(FCC) to hold off on allowing LightSquared to 
begin commercial operations, pending further 
evaluation of the cellular broadband system’s 
interference to GPS. The NTIA acted after of-
ficials from the U.S. departments of transporta-
tion (DoT) and defense (DoD), requested ad-
ditional tests following an interagency review 
of the NPEF findings.

Acting on a recommendation of the Nation-
al Space-Based Positioning, Navigation, and 
Timing (PNT) Executive Committee, the Na-
tional Coordination Office (NCO) for PNT has 
proposed that another six months be allocated 
for those tests, according to NCO director Tony 
Russo. During this time LightSquared should 
not go forward with commercial operations, 
he said.

The NCO has also requested assessments 
by federal agencies that use or oversee ap-
plications of GPS by user communities of the 
likely effects of LightSquared interference on 
their agencies and constituencies. A response 
to NCO’s request by the Federal Aviation 
Administration (FAA), for example, quantified 
the costs at $70+ billion with the risk of nearly 
800 deaths caused by delays to improvements 
planned for U.S. civil aviation.

The controversy has attracted the attention 
of Congress, the issue coming up in numerous 
hearings and legislative language proposed 
in both the House and Senate. However, with 
Congress in recess until after Labor Day, many 
in the GPS community are concerned that the 
FCC will act to support LightSquared’s revised 
plan before further action can be taken on 
Capitol Hill.

Regardless of how FCC rules in the matter, 
most observers believe that the issue inevitably 
will end up in the courts.

Some excerpts from the TWG Report:
Aviation Sub-Team
Based on the approach outlined above, the 

But FCC May Still Approve System

Tests Demonstrate the LightSquared 
Transmitters Interfere with GPS

But FCC May Still Approve System

Tests Demonstrate the LightSquared 
Transmitters Interfere with GPS
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Aviation sub-team concluded that all three 
phases of the currently proposed LightSquared 
deployment plan are incompatible with 
aviation GPS operations absent significant 
mitigation. . . .

Analysis performed by RTCA suggests that 
a shift to using only a lower 5 MHz channel 
likely would be compatible with aviation GPS 
operations provided that ATC transmissions 
are kept at or below proposed levels of 32 
dBW EIRP.

While not studied by RTCA, a shift in the 
LightSquared ATC frequency to spectrum that 
is not adjacent to the GPS band could elimi-
nate all interference concerns for aviation GPS.

The Aviation sub-team also studied the 
potential for improvements in GPS receiver 
selectivity using new filter technology. Such 
improvements could not be tested because 
the new filter technology is not available at 
this time. This mitigation strategy could take 
many years to design, obtain FAA airworthiness 
certification, and install new airborne equip-
ment in a manner consistent with FAA require-
ments. The aviation representatives on the 
sub-team believe, based on past experience 
with programs for modification of certified 
systems with safety or operational benefits that 
this process would take at least 8-10 years. 
LightSquared believes that the process could 
take significantly less time.

Cellular Sub-Group
Enough test data was available to demonstrate 
that LightSquared signals in the higher 5 MHz 
and 10 MHz band (1545.2 to 1555.2 MHz) 

caused GPS failure for a significant number of 
the tested devices. In contrast, the current test 
data and analysis to date indicates that opera-
tions in the lower bands (1526 to 1536 MHz) 
may be possible without harmful interference 
to existing cellular GPS devices.

However, filtering technology may be 
available to reduce susceptibility to adjacent 
band signals into the GPS receivers of future 
cellular devices. . . . Until these filters and 
other mitigation techniques are developed and 
implemented, it is reasonable to expect that a 
significant number of mobile devices would 
continue to be vulnerable to interference from 
LightSquared‘s upper band operations.

General Location and Navigation
There were significant areas within Section 
3.3.4 of this Final Report (General Location 
and Navigation) where LightSquared and the 
sub-team could not reach agreement. Where 
different perspectives exist, they are clearly 
labeled as the GPS Industry Perspective or 
LightSquared’s Perspective.

GPS Industry Perspective
The General Location/Navigation sub-team has 
concluded that all phases of the LightSquared 
deployment plan will result in widespread 
harmful interference to GPS signals and ser-
vice and that mitigation is not possible.

Lab testing revealed that many devices 
suffered from harmful interference from the 
lower 10 MHz channel; specifically, 20 out of 
29 devices experienced harmful interference.

Several simulated filters were proposed as 

options for GPS receivers; however, no testing 
could be performed since these parts do 
not exist. While claiming marginal improve-
ments in rejection of the LightSquared signals, 
these simulated filters did so at the expense 
of increased degradation of GPS signals. As a 
result of these efforts, the General Location/
Navigation sub-team has concluded that no 
mitigations exist for the existing user base 
or for future products as long LightSquared 
remains in the MSS L-band. The only option 
for coexistence with GPS is for LightSquared to 
move to another frequency band.

High Precision, Timing and Networks 
Sub-Teams
GPS Community positions
1) The LightSquared Base Station 4G LTE signals 

harmfully interfere with High Precision, 
Timing, and Network GPS receivers over long 
ranges.

2) The LightSquared Base Station signals 
cause harmful co-channel interference with 
the FCC licensed StarFire and OmniSTAR 
augmentation systems.

3) LightSquared handsets, when operated close 
to a GPS receiver, harmfully interfere with it.

4) Current GPS receivers using other GNSS 
constellations such as Galileo and Compass 
and augmentation systems such as Wide Area 
Augmentation System (WAAS) with signals 
in the GPS L1 band will suffer harmful 
interference from the LightSquared signals 
for the same reasons as do the GPS signals.

5) In the lower 10 MHz channel configuration, 
31 of 33 High Precision and Network 
GPS receivers tested experienced harmful 
interference within the range of power levels 
that would be seen inside the network. High 
precision receivers fielded today would 
experience harmful interference at up to 
5km from a single LightSquared base station.

LightSquared position
Mitigation is feasible, particularly in 
connection with LightSquared operation on 
the 10 MHz Low Band.

Due to time constraints, the sub-
teams were not able to give adequate 
consideration to potential receiver-side 
mitigation options. Such options appear 
to be viable, and need to be worked 
jointly between the GPS community and 
LightSquared going forward. u

FCC Commissioners: (from left) Mignon Clyburn, Michael Copps, Julius Genachowski, Robert McDowell, 
Meredith Baker (since resigned to take post with NBC/Universal). FCC photo.
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GPS location data stored on the collars 
enabled researchers to monitor the chimpan-
zees’ habitat use, day travel range and patterns 
of association. The ARGOS system alerted 
researchers when one of the chimpanzees left 
the protected national park so that they could 
be retrieved.

Six males and six females started out at 
the release site. Almost three years later, nine 
are still living free. (Researchers don’t say if 
the other three survive in captivity, or if they 
died.) Two males and three females formed a 
clan right where they were dropped off, with 
healthy infants born to two of the females.  
Another female joined a wild chimpanzee 
community. 

The new technology convinced the re-
searchers that risky rehabilitation projects like 
this can succeed under certain conditions — 
a bit of good news for threatened chimps. 

For more details, go to University of Kent, 
http://www.kent.ac.uk/research/news.html. u

WORM’S EYE VIEW
The almost invisible nematode, c. elegans, 
familiar to many lab rats, navigates its way to 
food via chemotaxis, the ability to orient itself 
in the direction of tasty molecules. The worm 
is a simple thing — it just wants to go, go, go 
by waving itself back and forth.

A researcher at the University of Leeds 
Computing and Mechanical Engineering 
schools used the nematode’s locomotion 
methods and a three-dimensional printer to 
make a robotic worm that someday, might go, 
go, go through smashed buildings towards 
earthquake and other disaster victims. 

Much larger than its prototype — six feet 
long and six inches wide — the robot has 
12 segments made of nylon-based plastic. 
(Cheaper to print it than make it out of alumi-
num, the researchers say).

THE GUARDIANS
In 2008, a tribe of endangered primates were 
dropped off in the Haut Niger National Park, 
Guinea, West Africa. Each of them wore a 
collar with VHF transmitters and GPS/ARGOS 

components that received positioning data and 
stored it in memory on-board.

The lives of these 8- to 20-year-old chim-
panzee youngsters had already been traumatic 
— they were rescued from the pet and bush 
meat trade.

It was the fi rst time such a study had used 
that particular technology combination that 
enabled them to track the orphans and inter-
vene if necessary — and only the second time 
that rehabilitated members of this species, 
Pan Troglodytes, had been introduced into an 
area where others like themselves had already 
staked out the territory. 

Researchers at the University of Kent in 
England followed the orphaned chimpanzees 
to see how they coped and if they integrated 
with the resident tribes.

NavigatioN Novelties

What’s New in the PNT World?

Female chimpanzee with GPS/ARGOS collar. Not 
too comfortable, but better than bush meat. Photo 
credit: E. Raballand University of Kent project.

Photo top: Caenorhabditis elegans, highly 
magnified. Photo credit: Wikipedia commons. 
Photo bottom:  The robot worm, from a 
University of Leeds video. It moved surprisingly 
naturally. Photo credit: University of Leeds video.

C. elegans has neural “stretch” sensors 
that help it move. The British Research Fellow 
Dr. Jordan Boyle says, “The robot senses the 
angle each segment describes with respect 
to its spine and control software uses this 
information to calculate the robot’s overall 
undulation pattern and orientation. Micro-
phones . . . sensors and infrared cameras on 
its “head” would allow the robot to wriggle its 
way to people in trouble.”

Instead of using chemotaxis to sense food 
molecules, the worm robot would sense 
carbon dioxide — a product of human 
respiration — to navigate towards living 
humans or animals.

Boyle wants to shrink his robot and 
improve it. In any size and confi guration, an 
artifi cial c. elegans would not have the same 
fl air as a St. Bernard with brandy. But we think 
hardly anyone would complain. u
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NavigatioN Novelties

What’s New in the PNT World?

GPS receivers (yellow pins), probable site for North Korea’s May 2009 underground nuclear test (red pin). 
Graphs (in insets) show how the explosion affected electron density high in the earth’s atmosphere, marked 
by GPS signal spikes (black arrows). The number of minutes it took for the signal to reach each receiver is also 
listed. Image credit: Jihye Park, courtesy of Ohio State University.

CaleNDaR
OCTOBER 2011 
3-5: 17th Ka and Broadband 
Communications Navigation and Earth 
Observation Conference, Villa Igiea 
Hilton, Palermo, Italy    
Contact: Ms. Clotilde Canepa Fertini   
Tel: +39 338-700-1650 
Web: www.kaconf.org

5-6: Decoupling Civil Timekeeping from 
Earth Rotation-A Colloquium Exploring 
Implications of Redefining UTC in 
Astrodynamics, Headquarters Building, 
Analytical Graphics, Inc., 220 Valley 
Creek Blvd, Exton PA, 19341-2380
Contact: John Seago
Email: jseago@agi.com
Web: http://futureofutc.org/

NOVEMBER 2011
NOV. 29-DEC. 1: European Navigation 
Conference - Global Navigation Satellite 
Systems (ENC GNSS) 2011, Grange 
Tower Bridge Hotel, London, UK      
Contact: The Royal Institute of Navigation     
Tel: +44-20-7591-3135 
Fax: +44-20-7591-3131 
Web: www.enc2011.org

JANUARY 2012
JAN. 30 - FEB. 1: ION International 
Technical Meeting (ITM) 2012, Marriott 
Newport Beach Hotel & Spa, Newport 
Beach, California   
Contact: ION    
Tel: +1 703-366-2723 
Fax: +1 703-366-2724 
Web: www.ion.org

APRIL 2012
23-26: IEEE/ION PLANS 2012, Myrtle 
Beach Marriott Resort & Spa, Myrtle 
Beach, South Carolina
Contact: ION    
Tel: +1 703-366-2723 
Fax: +1 703-366-2724 
Web: www.ion.org

JUNE 2012 
11-14: JSDE/ION JNC 2012, Crowne 
Plaza Hotel, Colorado Springs, Colorado    
Contact: The ION  
Tel: +1 703-366-2723 
Fax: +1 703-366-2724 
Web: www.ion.org

SEPTEMBER 2012 
17-21: ION GNSS 2012, Nashville 
Convention Center, Nashville, Tennessee    
Contact: The ION  
Tel: +1 703-366-2723 
Fax: +1 703-366-2724 
Web: www.ion.org

JANUARY 2013
JAN. 28-30: ION International Technical 
Meeting (ITM) 2013, Catamaran Resort 
Hotel, San Diego, California   
Contact: ION    
Tel: +1 703-366-2723 
Fax: +1 703-366-2724 
Web: www.ion.org

THE TELLTALE ELECTRON
Turns out, GPS can tell us when a rogue 
state is doing something sneaky.
Early on the morning of May 25, 2009, North 
Korea conducted a secret underground 
nuclear test near P’unggye, in Hamyong Prov-
ince.  The blasted created a 4.5- to 4.7-mag-
nitude earthquake nearby, but, other than 
that, how did Ohio State University geodetic 
sciences grad student Jihye Park know when 
and where it occurred?

Because, when she analyzed data from 11 
International GNSS Service stations in South 
Korea and around East Asia, she noticed a 
sudden spike in ionospheric electron density 
that indicated the time and location of the 
clandestine nuke. 

This turns out to be extremely useful. The 
2009 event was North Korea’s second nuclear 
test and it outraged the international com-
munity. The United Nations Security Council 
passed Resolution 1874 that piled more 
economic and commercial sanctions on the 
country. Something had to be done! 

Park contributed to the solution by using 
the telltale electrons that arise from a shock-
wave, such as North Korea’s nuclear explo-
sion. When a shockwave pushes molecules 
of air through the ionosphere, it disturbs GPS 
signals in a particular way. 

She came up with computer algorithms 
that search for specific signal patterns that 
indicate a sudden fluctuation in atmospheric 
electron density. Her methods gave her a time 
and location for the event that was confirmed 
by seismic data.

Park was part of a research team that 
included several Institute of Navigation 
members.

One of them, Park’s advisor Dr. Dorota 
Gregner-Brzezinska, commented on the 
project in an OSU news story. She said that, 
because charged particles in the ionosphere 
cause position errors by interfering with GPS 
signals, “ Part of our research concerns how 
to compensate for that vulnerability and make 
GPS work better. Jihye found a way to take that 
vulnerability and turn it into something useful.”

Park introduced her results at the Compre-
hensive Nuclear Test Ban Treaty Organization 
conference in Austria in June. Other researchers 
included Gregner-Brzezinska, an ION Fellow, and 
Dr. Jade (Yu) Morton of Miami University, Ohio, 
who was 2011 program chair for the ION Tech-
nical Meeting, an ION council member, and who 
will be a tutorial instructor at ION GNSS 2011.

The senior author on the study is geophysicist 
Dr. Ralph Von Frese, OSU and Luis Gaya-Pique  
of CTBTO’s On-site Inspection Division.

Find out more at http://researchnews.osu.
edu/archive/gpsnukes.htm. u



ION	Newsletter	 22	 Summer	2011

ION GNSS 2011 continued from page 1

will be co-chaired by Dr. Jade Morton, Miami 
University, and Prof. Jingnan Liu, Wuhan 
University, China.

Invited speakers include Dr. Xiancheng 
Ding, Beidou Management Offi ce; Dr. 
Mingchuan Lu, professor at Tsinghua 
University; Yanping Zhao, president of 
Shanghai HuaCe Navigation Technology, 
Ltd.; Dr. Yanhong Kou, associate professor 

at Beihang University; and Dr. Chuang 
Shi, professor at Wuhan University. The 
workshop will take place from 8:30 a.m. 
until 12:30 p.m.

CPGPS organized the gathering as a 
commemorative event to celebrate the 10th 
anniversary of the association’s founding. 
Dr. Morton, an ION council member and 
a tutorial instructor at ION GNSS 2011, 
currently serves as president of the CPGPS.

Once the technical sessions begin on 
Wednesday, ION GNSS attendees will still have 
a choice of activities, including visiting the 
exhibition hall and attending a series of seven 
panel discussions: 
• Program Updates: GPS, GLONASS, 

Galileo, COMPASS, QZSS, organized and 
moderated by Dr. John Betz, The MITRE 
Corporation; 

• Program Updates: High Integrity Systems, 
led by Dr. Didier Flament, European 
Space Agency; 

• Can LightSquared and GPS Coexist? 
Current Status and Ongoing Activities, 
organized and moderated by Tom 
Stansell, Stansell Consulting; 

• Global and Regional Satellite System 
Providers & the United Nations 
International Committee on GNSS (ICG), 
organized by Rick Hamilton, USCG 
NAVCEN, and moderated by Jeff Auerbach, 
Offi ce of Space & Advanced Technology, 
U.S. Department of State;

• Mass-Market Services Based on GNSS, led 
by Boris Kennes, European GNSS Agency; 

• Improving Security of GNSS Receivers, 
organized and moderated by Dr. Todd 
Humphreys, University of Texas at Austin; 
and

• Space Weather Effects on GNSS in the 21st 
Century, organized and moderated by 
Patricia Doherty, Boston College.
Many new companies and organizations 

have joined those returning to fi ll the booths 
and islands in the exhibition hall, showcasing 
GNSS products, services, and applications. As 
this issue of the newsletter went to press, 67 
different exhibitors had signed up with only a 
few spaces remaining to be reserved.

On Wednesday evening from 7 to 9 p.m., 
the exhibition hall will provide the venue 
for an exhibitor-hosted reception for all 
registered attendees at ION GNSS 2011.

And, of course, conference-goers will be 
able to take advantage of the diverse cultural, 
entertainment, and recreational opportunities 
available in Portland, one of America’s 
coolest cities, and the beautiful surrounding 
areas of the Columbia River Gorge, Pacifi c 
Coast, and Cascade Mountains. u

Wright-Patterson AFB near Dayton, Ohio. 
He chairs the ION Satellite Division, orga-
nizers of ION GNSS 2011.

• Doug Taggart, president of ION corporate 
member Overlook Systems Technologies 
Inc., and an electrical engineer. His Wash-
ington, D.C.–based fi rm works with the 
Department of Defense and NASA on GPS 
engineering and policy.

• Todd Walter, a senior research engineer in 
Aeronautics and Astronautics at Stanford 
University. He is president of The Institute 
of Navigation this year.

• Glen Gibbons, editor and publisher of 
Inside GNSS.
This year, the ESNC competition attracted a 

record 401 commercial application ideas from 
developers in 50 countries. u

USA CHALLENGE continued from page 3

ION GNSS 2010 scene from the exhibition hall – the 
world’s largest showcase of GNSS technology, products 
and services. 

Artist’s clay rendering of the USA Challenge 
“Oscar.” The five finalists will be awarded this 
statuette in bronze at ION GNSS 2011.
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Be a part of the 
Second Annual 
ION Autonomous 
Snowplow Competition

How much snow can you move using 
state of the art navigation and control technologies?

Challenge your team to design, build and operate a fully 
autonomous snowplow, which will remove snow from a desig-
nated path rapidly, accurately, and safely.

Event dates:  26 – 29 January 2012
Event Location:  St. Paul, MN

Application deadline:  September 9, 2011

After last year’s successful event, we anticipate many teams, 
so get your applications in early!

Open to both academic institutions and the general public.

To learn more visit:

www.autosnowplow.com

ION Member News and Notes

Section News and Notes
DAYTON SECTION 
NEWS 
The Dayton Section 
wrapped up its year 

with meetings in April, May, and June. 
The April meeting consisted of a lun-
cheon in which Lt Col Steve Ross, an 
Air Force Institute of Technology Ph.D 
student, spoke about his research in 
the area of optimal control for landing 
a micro-UAV on electrical transmission 
lines for power harvesting. In May the 
section took a tour of the engineer-
ing facilities of Miami University in 
Oxford, OH. The annual banquet was 
held in June at the Wright Patterson 
Club located on Wright Patterson 
Air Force Base. This event included a 
catered dinner, a golf putting com-
petition, door prize giveaways, and 
officer elections for the 2011-2012 
term. The Dayton Section also had 
more than fifteen of its members 

attend this year’s Joint Navigation 
Conference in Colorado Springs, CO. 

Mark Smearcheck, a research engi-
neer with the Advanced Navigation 
Technology Center at the Air Force 
Institute of Technology, was elect-
ed Section Chair. Jared Kresge, a 
research engineer with the Advanced 
Navigation Technology Center at the 
Air Force Institute of Technology, 
was elected Vice Section Chair. Dr. 
Eric Vinande from Air Force Research 
Labs Sensors Directorate was elected 
Executive Secretary. Boyd Holsapple 
of General Dynamics Information 
Technology was elected Treasurer 
for the fourth consecutive year.   

The section is currently on break 
until September, at which time 
monthly meetings will resume. 
Monthly meetings typically include 
a luncheon and guest speaker dis-
cussing navigation related topics.u

Terrestrial Applications
Maritime and Space Applications

GPS/INS Integration

Global Positioning System 
Integrated Systems CD

The ION 
“Red Book”

Volume 7
A collection of technical papers 

on integrated systems

ORDER TODAY!

Order your copy today at 
www.ion.org

PRODUCED BY

© 2010 The Institute of Navigation, Inc. 
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The Institute of Navigation
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Global  
Positioning 
System
Integrated Systems

 Volume 7 Of  
The ION “Red Books”

ISBN: 0-936406-09-7

Co-Sponsored by the
Joint Services Data Exchange (JSDE) 
& The Institute of Navigation (ION)

June 11–14, 2012
Crowne Plaza Hotel

Colorado Springs, Colorado

www.jointnavigation.org
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September 19–23, 2011
Oregon Convention Center    •    Portland, Oregon

Pre-Conference Tutorials: September 19 & 20
Show Dates:  September 21 – 23

The 24th International Technical Meeting of the Satellite Division of The Institute of Navigation

August 29 is the Last day for 

early Bird Registration Rates & 

Guaranteed Hotel Reservations

ION GNSS 2011
The Premier GNSS Technology Event!


