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launcher from the facilities at 
Europe’s spaceport in Kour-
ou, French Guiana. If all goes 
well with the first launch, 
the second pair of spacecraft 
(also on a Soyuz) will launch 
about three months later in 
the second quarter of 2011.

A CDR of the Galileo 
satellites began this month 
and a system CDR will begin 
in October. Deployment of 
ground facilities has begun 
on the first remote (non-EU) 
sites.

As for the FOC procurement that Lisi manages, ESA 
expects to sign contracts for four of the six work pack-
ages (system management, ground mission, satellites, and 
launch services) in the fourth quarter of this year. The 
contract for operating the system is expected in the first 
quarter of 2010 and the ground control contract, in the 
second quarter.

Designed to work seamlessly with the U.S. Global Posi-
tioning System, QZSS is being developed by the Japan 
Aerospace Exploration Agency (JAXA) to improve naviga-
tion satellite coverage over Japan and surrounding areas. 
The first QZSS satellite is expected to launch in 2010.

In August, officials from the National Oceanic and 
Atmospheric Administration and JAXA unveiled a new 
ground station in Guam that will track QZSS spacecraft. u

GPS, Galileo, QZSS Fills the  
Program Updates Panel

GLONASS, Compass MIA

Mini-Urban Challenge

MINI-URBAN continued on page 3

Col. David W. Madden, 
Commander, Global Positioning 
Systems Wing

Visa difficulties for the Russian delegation and non-
appearance of an invited representative of China’s 

Compass program abbreviated the Wednesday morning 
panel on GNSS Program Updates.

But GPS Wing Commander Col. David Madden and 
Marco Lisi, the European Space Agency (ESA) procure-
ment manager for Galileo, provided extensive briefs on 
the status of the Global Positioning System and Europe’s 
GNSS program, respectively. 

Dr. Noriyasu Inaba, sub-manager of Japan’s Quasi-
Zenith Satellite System (QZSS), updated the large ION 
GNSS 2009 audience on his nation’s regional space-based 
augmentation system (SBAS).

In a broad-ranging presentation, Madden touched on 
subjects past, present, and future — including the issue of 
GPS space vehicle number 49 (SVN49), the Block IIR-M 
spacecraft launched last March with the demonstration L5 
signal on board. The commander referred his audience to 
an afternoon panel dedicated to the subject of the SVN49 
L1/L2 signal anomalies and options for remedying it, but 
assured his listeners, “We are going to set SVN49 ASVN49 
healthy; it’s just a matter of when.”

Because the GPS constellation is currently populated 
well above its requirement of 24 operational satellites,  

“We don’t need it right now.” 
Madden said the GPS Wing, its contractors, and the 

2nd Space Operations Squadron constellation controllers 
at Schriever Air Force Base would be working the problem 
“over the next year.”

As for the next-generation Block IIF satellites awaiting a 
first launch in the first half of next year, Madden extolled 
the success of a “pathfinder” exercise that sent the second 
IIF SV to Cape Canaveral for a dry run while SV1 complet-
ed its thermal vacuum testing in Boeing Company facilities 
in California.

Meanwhile, the GPS III satellite program is on —  
or even ahead of schedule, with some consideration  
being given to advancing the date of the critical design 
review (CDR).

From the other side of the Atlantic, ESA’s Lisi sketched 
a detailed picture of the implementation of Galileo’s 
in-orbit validation (IOV) and full operational capabil-
ity (FOC) initiatives. Noting delays in the program, Lisi 
observed, “Rome was not built in one day. I know, because 
I come from Rome. And Galileo will not be built in one 
day either.”

Launch of the first two IOV spacecraft is now expected 
to occur around November 15, 2010, on board a Soyuz 

A Year Later: The Search for Student Engineers
What was a gleam in the eyes of two 

young Air Force engineers a year 
ago has become a well-established reality 
today.

Alarmed by the decline in interest in 
technology among U.S. students — fewer 
then six percent of high school seniors 
plan to pursue engineering degrees — 
USAF first lieutenants Casey Miller and 
Caroline New developed the concept of 
a Mini Urban Challenge (MUC) with the 
backing of The Institute of Navigation 
and the Air Force Research Laboratory 
(AFRL) Munitions Directorate.

They wanted to attract high school 
students to engineering by establishing a 
national competition to design and oper-
ate a robotic unmanned car built from 
a LEGO MindStorms kit that could accurately navigate through a 
LEGO city. In the competition, the LEGO cars would have to maneu-
ver through a mock LEGO city: driving along the roads, stopping 
at stores, and following traffic signs (stop signs, speed limits, and so 
forth) while avoiding pedestrians.

Launched at the ION GNSS 2008 conference, the MUC concept 
was sort of a miniaturized version of the Defense Advanced Research 
Projects Agency (DARPA) Grand and Urban challenges. Two regional 
competitions were organized and conducted: May 8–10, 2009, in Fort 
Walton Beach, Florida, with 10 teams signed up, and May 15-17 in 
Dayton, Ohio, where six teams competed.

Top finishers from the regional events met at a national competi-
tion held May 29–30 in Dayton, Ohio, Major financial support came 
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The Lockheed Martin Space Systems 
team developing the next-generation GPS 
III satellites is represented in the ION 
GNSS 2009 exhibit this year in Island 
Booth A. Earlier this year, the team suc-
cessfully completed a major GPS III pro-
gram milestone, the preliminary design 
review (PDR) conducted by the U.S. Air 
Force’s GPS Wing. Completion of the 
PDR milestone validates that the design 
meets military and civil requirements and 
advances the GPS III program into the 
critical design review (CDR) phase. Lock-
heed Martin is working under a $3 billion 
contract awarded by the GPS Wing in 

IFEN (Island Booth H) showcases a 
prototype of the next generation NSR 
software receiver with a demonstration of 
a real-time software receiver on a laptop 
featuring high bandwidth, 70 channels; 
GPS C/A, GPS L5, Galileo E1, and 
Galileo E5a; support for XSens IMUs; 
stable OCXO; and WiFi, barometer, and 
magnetometer support for additional 
positioning information. The software 
receiver and its front-end have been 
adapted for the European Space Agency 

Richard Fischer has returned to the GNSS 
publishing field, joining Inside GNSS 
(Booth 427/429) in September as direc-
tor of sales and business development. 
Most recently he was a vice-president and 
general manager at Advanstar Communi-
cations, a U.S.-based business information 

U.S. Army Project Manager (PM) Command 
Post has awarded the ITT Corporation 
Communications Systems (Booth 317/319) 
a $5.25 million contract modification to 
supply hardware and software upgrades and 

May 2008. The contract consists of design 
and development of the first two space 
vehicles (SV-1 and SV-2), options for up 
to 10 additional production vehicles, and 
a capability insertion program that allows 
the addition of mature technology to 
future increments. The GPS IIIA program 
delivers all baseline signals delivered on 
current on-orbit GPS IIRM satellites, plus 
enhanced earth coverage M-code signal 
power, an L5 civil signal, and a new L1C 
civil signal compatible with the European 
Galileo program. GPS IIIA also provides 
a integrated growth path to GPS IIIB and 
GPS IIIC capabilities.

drink or two. All ION GNSS attend-
ees are invited, along with their guests. 
The party starts at 8 p.m. at the 
Harborside Center of the Hyatt 
Regency Hotel and is sponsored 
by eight great companies:  CAST, 
GPS Networking, IFEN, Inside 
GNSS, Magellan, Maxtena, NovA-
tel and NavtechGPS. Go to any 

sponsor’s booth to pick up your Savannah 
Squared “bingo” card to collect all eight 
sponsor stamps for your free drink.

to demonstrate a new GNSS signal 
tracking and acquisition technique based 
on a two-second coherent integration 
time. It works down to 0 dBHz, which 
is 12-25 dB more sensitive than state-of-
art techniques based on 20 milliseconds 
coherent integration time. IFEN has also 
announced that its new NavX-NCS now 
also supports GPS P-code on L1 and L2 as 
well as the GLONASS G1 signal. Support 
of also the GLONASS G2 signal will be 
released in Q1/2010.

company. Fischer’s experience with GNSS 
media and communications began in 
2000 as sales manager for GPS World and 
Galileo’s World. In 2002, he was promoted 
to publisher of those magazines and later, 
group publisher of Advanstar’s entire geo-
spatial business.

other performance enhancements for the 
Embedded GPS Receiver (EGR). As part 
of the SINCGARS 1523 E/F tactical radio, 
the EGR provides position, navigation and 
timing (PNT) for the warfighter.

Shepherds GPS III Satellite  
Development

                           Holds Its 8th 
Annual Open Mic Night Tonight

                    Introduces New Sales  
& Business Development Director

U.S. Army Awards ITT  
Space EGI Upgrade Contract

Hitting the Books — the GPS Way!
Building a corn maze is so much more engaging than writing a term paper.  That’s what 2009 
ION Undergraduate Scholarship recipient Tom Burg discovered when his electrical and computer 
engineering professor, Dr. Jade Morton, asked him to learn how to use GPS on the project. Burg, 
a Miami University (Ohio) student, designed a pattern that commemorates the university’s 200th 
birthday (pictured above). He used a Topcon differential GPS system and free Microsoft mapping 
software to do the job. Morton said, “The university is getting a lot of publicity as a result of the 
maze. Thank you all for supporting Tom’s project!”

Exhibitor News ION SATELLITE DIVISION 

GNSS 2009 STUDENTS ACCEPTED
Students Sponsored to Attend GNSS Meeting

The Satellite Division has awarded 26 students with travel grants to present technical 
papers at this year’s GNSS Conference. All student papers were reviewed by session 

chairs and only those papers of sufficient 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 travel sponsorship.

Sponsored students received a full complimentary conference registration and a 
travel stipend.

The following students’ papers are included in this year’s ION GNSS 2009 technical 
program:

Ahn, Yong-Won, University of 
New Brunswick, Canada 

Backén, Staffan, Luleå 
University of Technology, 
Sweden 

Bahrami, Mojtaba, University 
College London, UK 

Bancroft, Jared, University of 
Calgary, Canada 

De Agostino, Mattia, 
Politecnico di Torino, Italy 

El-Ghazouly, Ahmed, 
University of Calgary, Canada 

Falco, Gianluca, Politecnico 
di Torino, Italy 

Geng, Jianghui, University of 
Nottingham, UK 

Ghafoori, Fatemeh, 
University of Calgary, Canada 

Guerrier, Stéphane, Swiss 
Federal Institute of Technology 
(EPFL), Switzerland 

Li, Chia-Yuan, National 
Cheng Kung University, 
Taiwan 

Lin, Yu-Hsiang, National 
Cheng Kung University, 
Taiwan 

Milner, Carl, Imperial College 
London, UK 

Morrison, Aiden, University 
of Calgary, Canada 

Muthuraman, Kannan, 
University of Calgary, Canada 

Qaisar, Sana, University of 
New South Wales, Australia 

Schär, Philipp, Swiss Federal 
Institute of Technology (EPFL), 
Switzerland 

Shivaramaiah, Nagaraj, 
University of New South Wales, 
Australia 

Urquhart, Landon, 
University of New Brunswick, 
Canada 

Wu, Jinghui, University of 
New South Wales, Australia 

Wu, Suqin, RMIT University, 
Australia 

Xu, Feng, University of 
Calgary, Canada 

Yan, Junlin, Delft University 
of Technology, The Netherlands 

Yun, Ho, Seoul National 
University, South Korea 

Zhang, Baocheng, Chinese 
Academy of Sciences, China 

Zinas, Nicholas, University 
College London, UK 

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 801 in the Exhibit Hall or at the 
registration Desk in the foyer.

                Software Receiver  
Prototype, Simulator Upgrade

Tonight NavtechGPS (Booth 422/423) 
will host its 8th Annual Open Mic 
Night — but with a new twist.  The 
event will not only feature the Aug-
mentations Band and the Pseudo-
random Noise backup singers to 
accompany your performances, 
but an active game arcade will 
be set up as well.  Come try your 
skill at ping pong (complete with a tourna-
ment), darts, radar games, foosball, Wii 
games, and bending your elbow to enjoy a 
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trimble introduces rtK GNSS oEM receiver
On Wednesday at ION GNSS 2009, Trimble (island Booth G) introduced 
its new Trimble BD970, a real-time kinematic (RTK) GNSS receiver for high-
precision and control application. Capable of receiving a wide range of com-
mercially available satellite signals, the BD970 receiver is designed to allow 
OEMs and system integrators to easily add centimeter-level positioning 
to specialized or custom hardware solutions. The BD970 GNSS receiver 
module is a 220-channel, multi-frequency GNSS receiver in a compact 

form factor. It supports a wide range of satellite signals, including GPS L1/L2/L5 and GLO-
NASS L1/L2 signals. In addition, the Trimble BD970 GNSS receiver is capable of tracking the 
experimental Galileo GIOVE-A and GIOVE-B test satellites for signal evaluation and test 
purposes. Flexible connectivity options — Ethernet, RS232, USB, or CAN — allow fast data 
transfer and easy configuration via standard Web browsers. 

rx Networks introduces real-time, Multi-Mode Engine
Rx Networks, Inc., (Booth 426/428) has announced its new XYBRID RT multi-mode 
positioning engine, which combines cell-ID, WiFi signals with assisted-GPS ephemeris and 
coarse position aiding to yield fast, ubiquitous positioning for mobile devices. The XYBRID 
RT can be licensed on a usage or a lifetime subscription basis. Rx Networks provides a 
XYBRID RT mobile client compatible with most mobile operating systems and most GPS 
chipsets. In contrast with other GPS aiding solutions that can potentially expose user iden-
tity, the engine contains no user identification mechanism and ensures security and privacy 
for applications that need it, such as tracking high value cargo. XYBRID RT will be available 
for commercial use in December 2009.

Javad offers ArcPad Extension
JAVAD GNSS (island Booth F) ArcPad Extension enhances the capabilities of the ESRI 
ArcPad’s GIS surveying software by adding JAVAD GNSS solutions for a wide variety of 
civil engineering or cartography tasks that require centimeter-level accuracies. JAVAD Arc-
Pad Extension provides a full range of functions to control the GNSS receiver and manage 
the surveying process. Broadcasting/receiving differential corrections and synchronizing Arc-
Pad with ESRI’s GIS server is enabled by using advanced wireless communication technolo-
gies, establishing a connection to the receiver via serial, USB, or Bluetooth. JAVAD ArcPad 
Extension Only three buttons are needed to control data logging and configure the base 
station parameters that govern the RTK and UHF radio setups, and GSM modem settings. 
The JAVAD GNSS Victor PDA displays the status/process progress continuously via the 
Bluetooth connection to the receiver to assure quality of data in the field.

NovAtel Launches Field-Programmable, High-Precision Enclosure
NovAtel Inc. (island Booth i) introduced the FlexPak-G2 enclosure today at ION GNSS 
2009. The FlexPak-G2 enclosure is compact for easy integration and supports NovAtel’s 
OEMV-1, OEMV-1G and OEMV-2 line of high-precision GNSS receivers. Field upgradable, 
the FlexPak-G2 provides meter- to centimeter-level positioning, depending on the receiver 
card selected. Independent I/O connectors and USB ports simplify cabling for application 
developers. Standardized DB-9 connectors allow low-cost cables to be quickly and easily 
built and lower the overall system weight. 

Hemisphere GPS Unveils DGPS receiver for Handheld Mapping
On Wednesday at ION GNSS 2009, Hemisphere GPS (Booth 622/624) unveiled its 
XF102 DGPS receiver, the latest addition to the company’s XF-Series of differential GPS 
receivers for handheld mapping. The XF102 is specifically designed to work with the 
popular TDS Nomad handheld GIS data collection device. The XF102 has a rugged smart 
antenna and Compact Flash. Powered by Hemisphere GPS’ Crescent receiver technology, 
it offers superior positioning accuracy required for precise positioning applications such 
as GIS mapping. Additionally, the XF102’s fast start-up and reacquisition times significantly 
improve field work efficiency. The receiver supports satellite-based augmentation system 
(SBAS) differential corrections and Hemisphere GPS’ exclusive e-Dif extended differen-
tial option. Also, if the receiver temporarily loses the differential signal, Hemisphere GPS’ 
COAST technology maintains accuracy for up to 40 minutes.

Septentrio Launches New GPS/GLoNASS Board
Septentrio (Booth 723/725) has introduced the AsteRx2eH, a single-board dual-frequency 
dual-antenna GPS/GLONASS heading receiver, specially designed for demanding machine 
control, marine survey, photogrammetry and other multi-antenna applications. AsteRx2eH’s 
single-board architecture provides high performance and robustness for GNSS-based head-
ing applications, even in challenging environments. Moreover, electrical and communication 
interfaces are identical to those of other AsteRx products, facilitating integration and use of 
AsteRx receivers is the successor of the PolaRx2eH receiver, now in an even more com-
pact and low-power design incorporating the newest ASIC. Septentrio has started shipping 
AsteRx2eH to a few key customers and is now taking orders from all customers. 

Simulator Scenario-Generation Software from racelogic
Racelogic (Booth 627) has released new scenario-generation software, SatGen, intended 
to simplify creating custom scenarios for the company’s LabSat GPS Simulator. According to 
the company, the software can simulate user-defined dynamic GPS scenarios from scratch 
anywhere in the world. The SatGen software is designed for use with Racelogic’s LabSat 
GPS RF simulator, which can replay real-world data, reproducing common conditions such 
as satellite obstructions and atmospheric effects. SatGen enable users to generate custom-
ized scenarios early in GPS device development to cover specific testing requirements. The 
new software allows receiver designers and developers of other GPS-featured OEM, con-
sumer, and professional products to use an NMEA file pre-recorded from a GPS receiver, 
or specify a scenario manually from user-defined criteria, including position, velocity, and 
heading. It can also generate a scenario with motion data saved from a GPS enabled device, 
such as Racelogic’s VBOX.

ProGrAM CHANGES
Session E3: Paper #5 by Sun, cancelled.  
Replaced with alternate #2 by Li.  Alternate 
#1 by Martin, cancelled. 

Session E4: Alternate # 5 by Al-Shaery, 
cancelled. 

Session F4: Mr. Phil Bruner is replacing Prof. 
Terry Moore as session chair.  Paper #7 by 
Tsujii, cancelled.  Replaced with alternate #1 
by Sugimoto.

NEW PRODUCT ANNOUNCEMENTS
MINI-URBAN, continued from page 1

&Annual Award Nominations
Fellow Award Nominations
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T H U R S D AY 
AT-A-GLANCE

8:30 a.m.  
MORNING SESSIONS 
BEGIN

PANEL DISCUSSIONS —  
GNSS IN UNINHABITED 
VEHICLES 
Room 203/204/205

9:00 a.m.  
ExHIBIT HALL OPENS

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

1:15 p.m. – 1:45 p.m. 
FREE TIME IN ExHIBIT 
HALL 

1:45 p.m. 
AFTERNOON SESSIONS 
BEGIN

PANEL DISCUSSIONS —  
GNSS CHALLENGES & 
OPPORTUNITIES FOR  
GOVERNMENTAL USE 
Room 203/204/205

5:00 p.m. 
ExHIBIT HALL CLOSES

from the ION and AFRL’s Munitions 
Directorate, with additional funding from 
co-sponsors: Lockheed Martin, Garmin, 
Argon ST, the University of Calgary, 
Javad GNSS, Consortium of Ohio Uni-
versities on Navigation and Timekeeping 
(COUNT), NAVSYS Corporation, Over-
look Systems and Rakon.

Looking ahead to the 2009–10 Mini 
Urban Challenge, regional competitions 
are planned for the February-March 
timeframe with the national finals to be 
held on June 10. Miller, now with the Air 
Force Material Command, and New, with 
the AFRL Munitions Directorate, hope 
to expand the competition to reach 500+ 
students.

Currently, five more regions are inter-
ested in taking part than the MUC has 
funds for. So, the organizers are looking 
for additional sponsors.

A mock-up of a Lego city with Mind-
storms-based vehicles can be found at 
Island Booth K in the ION GNSS 2009 
Exhibit Hall. For more information can be 
obtained by contacting 1Lt Casey Miller, 
email casey@miniurbanchallenge.com, 
telephone (937) 904-9149, or 1Lt Caroline 
New, email carrie@miniurbanchallenge.
com, telephone (850) 882-0673. u

2009 Mini-Urban  
Challenge results

National Competition 
First Place: Pace A, Pace High School 

Florida Competition 
First Place: Pace A, Pace High School 

ohio Competition 
First Place: Talawanda High School
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