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ION OFFICER 
NOMINATIONS

The following nominations were submitted 
by the 2005 Nominating Committee for 

officers of The Institute of Navigation. The 
niminating committee was chaired by Larry 
Hothem 

President: Mr. James Doherty, Institute for 
Defense Analyses  

Executive Vice President: Len Jacobson, 
GPS Consultant; John Lavrakas, Overlook 
Systems Technologies 

Treasurer: John Clark, The Aerospace 
Corporation; Ray Swider, Department of Defense 

Eastern Vice President: Dr. Chris Hegarty, 
The MITRE Corporation; Dr. Mikel Miller, Air 
Force Research Laboratory/Sensors Directorate  

Western Vice President: Dr. Sam Pullen, 
Stanford University; Thomas Stansell, Stansell 
Consulting 

Eastern Council Member-at-Large: Dr. 
Dorota Grejner-Brzezinska, The Ohio State 
University; Doug Taggart, Overlook Systems 
Technologies, Inc. 

Western Council Member-at-Large: 
John Nielson, Rockwell Collins; Greg Turetzky, 
SiRF Technology, Inc. 

Space Representative: Dr. Richard 
Langley, University of New Brunswick, Canada; 
Cecelia Chodorow, Raytheon Electronic Systems 

Air Representative: Dr. Maarten Uijt 
de Haag, Ohio University;  Mitchell Narins, 
Federal Aviation Administration 

Land Representative: Dr. Naser El-
Sheimy, The University of Calgary, Canada; 
James Miller, Department of Transportation 

Marine Representative: David Wolfe, 
U.S. Coast Guard; Greg Johnson, ARINC 

EGNOS  
TO BE TESTED ON 

TRIP TO ISS
On the Soyuz flight 10S to the 

International Space Station (ISS), 
Italian ESA astronaut Roberto Vittori will 
perform a series of technology experiments 
called ENEIDE (Esperimento di Navigazione 
per Evento Italiano Dimostrativo di EGNOS) 
which will apply advanced navigation tech-
niques based on the European Geostationary 
Navigation Overlay Service (EGNOS).

EGNOS is Europe’s Space-based 
Augmentation System that is similar to WAAS 
in North America. EGNOS will augment the 
two satellite navigation systems now operat-
ing, GPS and GLONASS, making them more 
suitable for safety critical applications such as 
flying aircraft or navigating ships through nar-
row channels. 

EGNOS continued on page 14

Vittori will perform a full experimental program           

on board ISS
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The first GPS satellite in the new IIR 
modernized generation of satellites has 

been shipped from its factory at Lockheed-
Martin, Valley Forge and has arrived at Cape 
Canaveral, Florida. The Lockheed-Martin GPS 
spacecraft is slated for launch May 20 from 
the Cape.

The new satellite will have the designation 
GPS IIR-M1.  The M stands for “Modern-
ized” and the 1 indicates the first spacecraft 
of this new generation. The IIR-M1 is the first 
GPS satellite that will carry a second civil sig-
nal.  This signal, the L2C signal (“C” for civil), 
is a multiplexed signal in phase quadrature 
with the P(Y)-code signal on L2. It will provide 
the civil community with a second signal in 
the clear. The main advantage of this L2C 
is that civil users will be able to obtain two-
frequency corrections for the ionosphere, the 
largest error component in the current civil 
GPS error budget. However, it also provides a 
back-up signal to L1 and some other desirable 
performance capabilities.

The GPS Joint Program Office (JPO) has 
stated that full operational capability (FOC) 
for the IIR-M’s occurs when a constellation 
of 18 IIR-M satellites is in orbit. This FOC is 
now projected to occur in the timeframe of 
2010-14, most likely near the end of this peri-
od. However, obtaining a two-frequency mea-
surement of a single IIR-M satellite (typically in 
view about 20-40% of the time) appears to be 
sufficient to provide an improvement in posi-
tion accuracy to that obtained by using only 
the iono-model correction that nearly all civil 
GPS code receivers are limited to now.  This, 
of course, excludes the survey and related, 
carrier phase differential receivers that have 
employed two-frequency “codeless” techniques 
for iono-correction for some time.

There are some GPS receivers at this time 
that are capable of receiving L2C and process-
ing the signals for ionospheric correction. 
These include a few Trimble sets, equipment 
from Septentrio and possibly some others.  
However, it is expected that many more receiv-
ers will be equipped with the L2C capability 
now that the signals are becoming available. 
Eventually, the L2C signals will provide a 
worldwide, continuous, near instantaneous cor-
rection for about 99% of the ion-
ospheric error. This will improve 
the civil horizontal accuracy from 
5-10 meters to about 1-2 meters, 
or better.

Currently, North America is 
well covered with WAAS signals 
from the WAAS geostationary 
spacecraft. These spacecraft broad-
cast the results of ground-based 
ionospheric measurements taken 
at a large number of sites that 
are relayed through the WAAS 
spacecraft. These WAAS iono-
spheric corrections provide North 
American civil users with data that 
corrects for about 90% of the 
ionospheric error. The L2C signals 
are the next step beyond WAAS 
in ionospheric correction.

Since the GPS L2 spacecraft 
signals contain the P(Y)-codes, the 
L2C signals are placed in phase 
quadrature to the P(Y)-codes. The 
L2C transmissions provide two 
signals for civil users. These signals 
are multiplexed on L2 to provide: 1) a signal 
somewhat similar to the C/A-codes on L1 and 
with the same chipping rate as the C/A-codes 
that includes a data message, and 2) a second 
signal again similar to the C/A-codes on L1 

but without a data message. The signal with-
out the data message can be easily integrated 
for longer periods of time than the signal with 
the data message. This significantly improves 
the potential signal to noise ratio of the L2C 
signal and the availability of the signal in poor 
reception environments. The signal is then 
more available for indoor use, such as with 
cell phones, and in many other future low 
signal, stringent applications.

FIRST MODERNIZED  

GPS SATELLITE DELIVERED FOR  

MAY LAUNCH 
Keith D. McDonald, Technical Director
of Navtech Seminars and GPS Supply.

The first of eight upgraded GPS 2R-M sat-
ellites (shown above) has been delivered 
to Cape Canaveral Air Force Station and 
is undergoing preparations for the May 
launch.




