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2011 ION GNSS Plenary Speakers, L to R: Dr. Pier Paolo Porta, Artificial Vision and Intelligent Systems Laboratory (VisLab), Parma University, Italy; 
Patricia Doherty, Boston College; Dr. Dorota Grejner-Brzezinska, The Ohio State University, Dr. Luc Vincent, Engineering Director, Street View, Google; 
Dr. Chris Rizos, Professor & Head, School of Surveying & Spatial Information Systems, University of New South Wales, Sydney, Australia. Not pictured: 
Dr. John Raquet, Air Force Institute of Technology

Fusion Paves Way for Cars, Imaging & Ubiquity
Plenary Session: Modern Navigation Serving the Information Society

GNSS System Updates Panel

Though GNSS signals are not, strictly speaking, ubiqui-
tous, stressed one of ION’s three plenary speakers, it 

remains the gold standard and its use in the far reaching 
imaging and sensing applications described during the ses-
sion underscore why.

Comparing GNSS to a wide variety of other technolo-
gies, including those that provide positioning indoors or 
in urban areas where satellite signals can be scrambled or 
scarce, Dr. Chris Rizos head of the School of Surveying 
and Spatial Information Systems at Australia’s University 
of New South Wales, found all other approaches wanting. 
They were either not as reliable, less accurate, too costly or 
required too much infrastructure or equipment.  

He suggested that a fusion of technologies may eventu-
ally provide a truly ubiquitous service that he defined as 
being available “everywhere at any time.”

Combining technologies is exactly what Google did to 
get its remarkable Street View service, according to its engi-
neering director Dr. Luc Vincent. Though GPS has been 
part of the development equation, Street View computers 
focus on key features within the pictures to link the images 
and stitch then together endless panoramas of entire cities.

He described how researchers, starting with only an idea 
and a hand-held video camera, developed the multi-angled, 
car-mounted cameras that now traverse the streets of some 30 
countries snapping images for comprehensive virtual tours.

 “Some people just want to use [Street View] for explor-
ing a place,” Vincent told Inside GNSS. Users might check 
out a neighborhood before buying a house, evaluate their 
route to work or assess their child’s walk to school. Mer-
chants can add the Street View widget to their website to 
show their store. Disabled people use it to make sure there 
is handicapped parking. There are “a whole bunch of uses, 
you know, small improvements in [people’s] daily lives.”

The technology, which is nearly entirely automated, 
is now evolving to provide 3-D views and to incorporate 
pictures from other sources including individually taken 
snapshots. Google is also working to add indoor tours of 
places like museums and views of less accessible places such 
as Stonehenge or the Amazon where cameras have to be 
carried or biked in.

In an extended demonstration that traversed some 
of the world’s least accessible places, a team from 
VisLab in Parma, Italy, took a driverless test vehicle on a 
13,000-kilometer trip from Parma to Shanghai China.

The journey was aimed at helping get autonomous 
vehicles off the test track and into the realm of users by 
demonstrating reliability under real-world conditions. Dr. 
Pier Paolo Porta, a co-founder of the commercial spinoff 
from Parma University, described how the researchers 
used GPS and a two-car setup to make the trip through 
unmapped areas of Kazakhstan and China, where extensive 
advance planning was impossible.

The lead car plotted the course setting GPS waypoints 
as it went. The autonomous vehicle followed the waypoints, 
staying on track whether or not it could see the lead 
vehicle.

Relying on software and a suite of sensors, the 
team from the Artificial Vision and Intelligent Systems 

Laboratory successfully traversed two continents on 
sometimes hard-to-see roads. The system remained reliable 
through temperatures that ranged from 122 degrees 
Fahrenheit in the Ukraine to more than 20 degrees below 
zero in Siberia. Despite the arduous condition, the system 
was able to keep the vehicle on track through rain, fog and 
snow, along a course that ranged from pavement to raw dirt.

The test vehicle, a commercially available electric car, 
was equipped with seven cameras and four laser scanners 
that created three-dimensional images of the road ahead. 
The scanners enabled the vehicle to stay in the lane and 
avoid collisions with cars, even when these cut into the 
Vislab vehicle’s lane, and escape a variety of other obstacles 
including a curious horseman and road-wandering cattle.

SYSTEMS UPDATE, continued on page 3

With a number of new satellites launched or on the 
launch pad, and budget issues across the board, 

representatives of the GNSS systems in Russia, Europe, 
Japan, China and the United States appeared to be 
facing many of the same issues and opportunities. 

GPS program planners in the U.S., who deal with an 
annual appropriations process, might be envious of the 
Russian system, which has already defined a budget for 
GLONASS that spans nine years. 

Their plan builds on a freshly replenished system 
that has rebounded from a minimalist constellation of 
only seven satellites in 2002, to the current fleet of 23 
operational satellites, three spares and an additional 
space craft in the commissioning process. 

Program Reps Proclaim Progress (with Caveats)
Though Russia suffered a set back in December  

when a fuel loading error led to the loss of three 
satellites, the program is on track to a full constellation 
by the end of this year, according to the Russian Federal 
Space Agency’s Dr. Sergey Revnivykh. The next launch 
will be of an M-class satellite on October 1, followed  
by four more spacecraft by the end of the year. The  
first production K-class satellite is set for launch on 
February 26.

Russia plans to continue to update its constellation 
and to replace its current FDMA satellites with 24 
CDMA satellites by the end of 2020. Though FDMA 
was easier to do 30 years ago when the constellation 
was designed, CDMA makes it much easier to provide 

the real-time, centimeter accuracies now demanded by 
today’s GNSS users. 

Though the budget is in place, said Revnivykh, 
the program has yet to be approved. That approval is 
supposed to come before the end of the year, he said.

The European Union is also waiting — but in the 
EU’s case it is for the launch of their first In-Orbit 
Validation satellites. 

The spacecraft, already delivered to their launch site 
at the Kourou Space Center in French Guiana, is set to 
launch Oct 20, said Hillar Tork, section head for Galileo 
services and exploration. That launch will be followed 
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Offers LightSquared-
Compatible GNSS 
Technology

Javad GNSS (Island Booth I) has announced a series of enhancements that the 
company says will enable high-precision GNSS receivers to operate in the presence 
of LightSquared L1 terrestrial wireless-broadband transmissions. On Wednesday, 
LightSquared announced an agreement with Javad GNSS to develop the technology.

Javad GNSS has reconfigured the company’s filters and low noise amplifiers 
(LNAs) to make them completely compatible with LightSquared’s bottom 10 
megahertz of spectrum, according to the two companies. Moreover, an advanced 
version of the technology will incorporate LightSquared transmissions for 
broadcasting corrections for real-time kinematic (RTK) applications.

Javad GNSS’s schedule for rolling out the new technology is as follows: 
• LightSquared-Protected: Protected by the JAVAD LNA system, for all precision 

positioning applications. Multipath mitigation features preserved. November 
2011.

• LightSquared-Compensated: Protected by the JAVAD LNA system and dynamically 
compensated for group delay variations (better than 100 picosecond). For 
precision timing applications. March 2012

• LightSquared-Integrated: Same as the first two enhancements plus LightSquared 
communication module inside. June 2012

Offers New Label Engraving
GPS Networking (Booth 210) is showing off its new etched labels 
that allow companies an easy and precise 
identification of their product, part number, 
and configuration. The new design provides 
greater clarity of product identification than 

other methods. GPS Networking offers a variety of GPS signal 
distribution products and systems to meet the demand and 
challenge of connecting GPS antennas to an ever-expanding 
number of receivers — backed up by the company’s experience and  
technical expertise.

Open Mic Night 
Celebrates  
Its 10th Year!

They say science and music aptitudes go together. NavtechGPS (Booth 617) 
has living proof. What began 10 years ago at ION GNSS in Portland as a 
small jam session of wanna-be musicians turned engineers and scientists 
has developed into a full-scale production organized by 
NavtechGPS. 

Now a decade old and back at its origins in Portland, 
the band — better known in the GNSS world as The 
Augmentations, complete with back-up singers, the Pseudorandom Noise — 
promises to offer another night of fun, live music, Karaoke, $500 in cash prizes and 
a lot of talented scientists, engineers and GPS technical folks having a good time. 

This year’s event is Thursday night from 8 p.m. to midnight at the Crystal 
Ballroom (1332 West Burnside Street) and is hosted by NavtechGPS, and 
co-sponsored by Inside GNSS, NavCom Technology, GPS Networking, NovAtel, IFEN, 
Ashtech, and Hemisphere GPS.

If interference has prevented you from attending Open Mic Night in the past, 
you might want to double check your bandwidth and navigate down to the Crystal 
Ballroom on Thursday night! There’s no such thing as being late unless you arrive 
after midnight.

For attendees convenience, there will be a special shuttle bus running 
every 20 minutes all evening from 7:45 p.m. until midnight between 
Pioneer Square and the Crystal Ballroom. Pick-up: Pioneer Square at SW 
Broadway between Morrison and Yamhill, on west side of the street. This spot is half 
a block from the FREE LIGHT RAIL. Look for our sign in the shuttle window.

Raffle Today for 
Navigation  
Receiver
Visit the Galileo Services exhibit (Booth 316) 

today, drop your business card and join the association’s members for a lottery  
draw during the afternoon coffee break to a navigation receiver.

Random Fixes NEW PRODUCT ANNOUNCEMENTS

New Capabilities, New Simulator at Spectracom
Spectracom (Booth 718) has announced at ION GNSS 2011 its introduction of new capabilities 
for its GSG line of GPS/GNSS constellation simulators. These features reinforce the GSG’s flex-
ible, user-friendly, and affordable characterization and test of GPS and GNSS devices and systems. 
Key features include: 

• GLONASS+GPS capability: the first in a line of GNSS simulators to simultaneously reproduce 
multiple GNSS signals, in accurate synchronization, for testing the latest multi-constellation 
receivers.

• GSG StudioView PC software to provide easy creation and editing of simulation scenarios 
including a Google Maps-based trajectory builder.

• The ability to support very high velocity and acceleration simulations for aerospace applications.

• A web browser interface for easy remote control and monitoring of the simulator.

Designed with Development and Test Engineers in mind, the GSG-54 8-channel simulator and 
GSG-55 16-channel simulator supports quick and efficient qualification of designs and perfor-
mance under virtually any condition. Spectracom also announces for the first time at the ION 
conference the new model GSG-56 GNSS constellation simulator with support for GPS and 
GLONASS receivers. Availability of the GSG-56 is slated for the first quarter of 2012.

STMicroelectronics Single-Die Multi-GNSS Receiver Chip
STMicroelectronics (Booth 318) is exhibiting the Teseo-II, a single-die, single-chip multi-
constellation GNSS receiver supporting GPS, GLONASS, Galileo, QZSS, and WAAS. The multi-
constellation feature enables the Teseo-II to maintain tracking and substantially increase availability 
in constrained environments, such as urban-canyons and multi-level highways. ST’s multi-GNSS 
testing shows 2.5 times better availability and accuracy compared to GPS-only solutions. 

Also being showcased is ST’s line of super-integrated ARM-Micro and GPS receivers that are 
used in various PND devices around the world. One example application being demonstrated 
is an Instrument Cluster ADAS (Advanced Driver Assistance System) display that incorporates 
a system on chip (SoC) ARM+GPS solution, a road-assistance database (stored in a Flash file 
store), and dual LCD Displays. Road assistance data is provided by ST’s partner, NAVTEQ, and is 
incorporated directly into the module with no need for an external database or navigation system.

Also, for each day of the show, there will be a drawing for a Garmin GPS. Please drop by to register.

New Multi-GNSS Constellation Simulator from IFEN
IFEN (Island Booth H) is showing the first serial unit of the company’s brand new NavX-NCS 
Essential GNSS RF navigation constellation simulator. The product can be ordered now and will 
be ready for shipment to the customer beginning of October 2011.

The NavX-NCS Essential with powerful executive software is designed to meet the requirements of 
single-frequency, multi-constellation (GPS, GLONASS, Galileo, QZSS, satellite-based augmentation 
and beyond) for system integration and testing in high volume applications. Integration with 
Google Earth for accurate and realistic trajectory simulation offers test-case support for high-
dynamic range indoor and urban canyon simulation and assisted-GNSS (A-GNSS).

The 19-inch rack-mounted simulator has options for 17 to 42 GNSS signal channels that can 
produce a variety of modulation schemes, signal dynamics, and signal effects.

&Annual Award Nominations
Fellow Award Nominations

DeaDline: OctOber 15
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; www.ion.org

ExHIBITORS — Information for the Show Daily:  You may drop off 
press releases, new product announcements and other information for the 
Show Daily at the ION Membership Booth 823-825 in the Exhibit Hall or at 
the Registration Desk in the foyer.
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at–a–Glance

reGiStratiOn OPen  
8:00 a.m. – 12:15 p.m.  
& 1:45 p.m. – 5:00 p.m. 

MOrninG SeSSiOnS beGin 
8:30 a.m. – 12:15 p.m.

Panel DiScUSSiOn —  
GlObal & reGiOnal Satellite 
SYSteM PrOViDerS & tHe UniteD 
natiOnS icG  
Room C123-124

eXHibit Hall OPen 
9:00 a.m. – 5:00 p.m.

eXHibitOr DeMOnStratiOnS 
Exhibit Hall Demo Area, Hall B

iFen GmbH
9:00 a.m. – 9:45 a.m.

JaVaD GnSS
11:00 a.m. – 11:45 a.m.

inFOrMal lUncHeOn  
exhibit Hall
12:15 p.m. – 1:15 p.m.
This event is included with any type of 
registration. Enjoy lunch with colleagues  
and new acquaintances.

eSnc/USa cHallenGe aWarDS 
PreSentatiOn 
Room A105-106
12:30 p.m. – 1:30 p.m.

Free tiMe in eXHibit Hall 
1:15 p.m. – 1:45 p.m.

aFternOOn SeSSiOnS beGin 
1:45 p.m. – 5:30 p.m.

Panel DiScUSSiOn —  
MaSS-MarKet SerViceS baSeD 
On GnSS
Room C123-124ION SATELLITE DIVISION 

ioN GNSS 2011 STUDENT PaPER awaRDS
Students Sponsored to Attend GNSS Meeting

as part of the ION GNSS 2011 technical program, the Satellite Division awarded nine 
students ION GNSS STUDENT PAPER AWARDS. These award recipients, who will be 

recognized during the Friday Awards Luncheon, were selected by recognized industry 
and academic experts in their field. Only those papers of superior technical quality for 
acceptance as a primary paper in the session were included in the program.

To qualify, students must have been full-time undergraduate or graduate students in 
engineering, science, mathematics, or other related fields at the time their papers were 
written. Groups of student authors were accepted, but the submitted paper could not 
be co-authored by a working professional or a faculty member. Only the primary author 
making the presentation was eligible for the award.  

Student award winners received a full complimentary conference registration and a 
travel stipend.

The following students received an ION GNSS Student Paper Award this year:

Nima Alam, 
University of New 
South Wales, 
Australia 
Three Dimensional 
Positioning 
with Two GNSS 
Satellites and DSRC 
for Vehicles in 
Urban Canyons

Kuan Yun Chen, 
National Cheng Kung 
University, Taiwan 
The Performance 
Evaluation of Low 
Cost MEMS IMU/
GPS Integrated 
Positioning and 
Orientation 
Systems Using 
Novel DBPNNs 
Embedded Fusion 
Algorithms 

Joon Wayn, 
Cheong, University 
of New South Wales, 
Australia 
Towards Multi-
Constellation 
Collective Detection 
for Weak Signals: 
A Comparative 
Experimental 
Analysis

Shuang Du, 
University of Calgary, 
Canada 
An Inertial Aided 
Cycle Slip Detection 
and Identification 
Method for 
Integrated PPP 
GPS/MEMS IMU 
System

Okuary Osechas, 
Tufts University, USA
GPS Satellite 
Clock Excessive 
Acceleration 
Detection for DCPS 
Users of GBAS

Seyed Nima Sadrieh, 
University of Calgary, 
Canada 
Spatial Antenna 
Diversity 
Performance for 
Indoor GNSS 
Applications

Qianxin Wang, 
Central South 
University, China 
Integrated Carrier 
Phase and Doppler 
Observations of 
GPS and GLONASS 
for Precise Velocity 
Determination

Xing Zhao, 
University of Calgary, 
Canada 
Multi-Sensors 
Observability 
Analysis on 
Pedestrian 
Navigation System

Junchuan Zhou, 
University of Siegen, 
Germany 
Applying 
Quaternion-based 
Unscented Particle 
Filter on INS/
GPS with Field 
Experiments

PROGRAM CHANGES
Session A3: Paper #5 by Baine, 
withdrawn.  Replaced with alternate #4 
by Xie . Alternate #2 by Jeon, withdrawn 

Session F3:Paper #6 by Lv, withdrawn.  
Replaced with alternate #1 by Pany 

Session B4: Paper #1 by Uijt de Haag, 
withdrawn.  Replaced with Alternate #1 
by Bahrami

SYSTEMS UPDATE continued from page 1

cOrrectiOn:
A Random Fix item in Wednesday’s Show Daily about 
the IFEN signal generator and software receiver work-
shop today incorrectly identified the company’s Booth 
number. IFEN can be found at Island Booth H.

Panel Discussion Participants, Program Updates: GPS, GLONASS, Galileo, COMPASS, QZSS, 
L to R: Dr. Xiancheng Ding, COMPASS, China Beidou Management Office, China; Hillar Tork, Galileo, Section Head 
for Services and Exploitation in the Galileo Programme Unit of the European Commission; Col. Bernard Gruber, GPS, 
Commander, GPS Directorate; Dr. John Betz, Organizer and Moderator, The MITRE Corporation; Dr. Satoshi Kogure, 
QZSS, Japan Space Exploration Agency, Japan; Dr. Sergey Revnivykh, GLONASS, Russian Federal Space Agency, Russia

by that of two more IOV spacecraft 
and then four launches a year with two 
satellites each to complete the initial 
Galileo constellation by 2014/2016. 

That Initial Operational Capability 
constellation will enable partial services 
for search and rescue and Galileo’s 
Open Service. The Full Operational 
Capability system of 30 satellites should 
be completed by 2019-2020. 

The EU, however, is already 
reevaluating some of the services it plans 
to offer. Specifically the Safety of Life 
service, which is primarily intended for 
aviation users, has been removed from 
the IOC plan and is being reprofiled in 
light of its complexity and cost said Tork.

Japan, too, is in the process of 
evaluating its plans but, in its case, the 
nation’s space agency is weighing what 
to do next to build on the success of the 
Michibiki satellite, the first spacecraft in 
the QZSS system, which was launched on 
September 11. 

QZSS, which stands for Quasi-Zenith 
Satellite System is an augmentation 
system for GPS signals aimed at dealing 
with Japan’s urban canyons. With the 
QZSS the GPS signal was only available 
39.5 percent of the time in one test city, 
said Dr. Satoshi Kogure of the Japan 
Space Exploration Space Agency. That 
jumped to 60.9 percent availability when 
the QZSS signal was added. 

The results so far have been so 
positive that a concept study is underway 
to extend QZSS into a national 
infrastructure capability. If approved the 
constellation might then grow to include 
four quasi-zenith satellites and three 
satellites in geosynchronous orbits, 

The Chinese are also working on first 
phases of their new COMPASS system. 
The system transitioned last year from 
a demonstration system to a navigation 
system last year. They have nine satellites 
in place and plan to launch seven more 
by the end of 2012.

Dr. Xiancheng Ding of the China 
Satellite Navigation Office confirmed that 
the system’s Interface Control Document 
would be available “world wide” and 
would be released this year. 

The United States is now testing the 
second of its new IIF satellites and has 

completed the preliminary design review 
on the new OCX ground control segment 
needed to support the GPS III satellites. 

Though the GPS constellation has a 
full complement of 30 active satellites, a 
difficult budget period is on the horizon, 
and the program is looking at techniques 
to save money. One technique is to shift 
to launching multiple satellites at a time 
as the Russians do.

Dual launches of GPS III satellites on 
an Atlas vehicle, or perhaps on a Delta 
rocket are ‘absolutely feasible said Col. 
Bernard J. Gruber, director of the U.S. 
Air Force GPS Directorate.  “This is one 
that really makes sense for us.” 

Though none of the speakers wanted 
to volunteer when an audience member 
asked which country would step up to 
build a station to monitor all systems 
together, there was near consensus on 
the issue of the new broadband network 
proposed by LightSquared.

The U.S. Air Force, said Gruber, is 
actively involved in testing LightSquared’s 
effects, following up on earlier testing. 
The Air Force has been very vocal in the 
past about its concerns that LightSquared 
could interfere with its receive

The other system representatives 
agreed that the proposal should be 
monitored and the international 
community should consider working 
cooperatively to protect GNSS services. 

“I agree that [LightSquared] is not 
only a U.S. domestic issue,” said Kogure, 
who suggested the issue needed to be 
watched carefully. “Once approved for 
service it can easily spread globally.”




