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Workshops, continued on page 3

Workshop Speakers: BeiDou and Galileo Ramp Up

Inside the 2012 ION GNSS Exhibit

Workshops at ION GNSS 2012 on Thursday expanded 
discussion on China’s Compass/BeiDou-2 and 

Europe’s Galileo systems. 
BeiDou, named after the Big Dipper constellation so 

well known to anyone navigating by the stars, will ultimately 
comprise 30 to 35 satellites and provide two levels of service. 

The constellation has already been through a demon-
stration phase in which positioning information from the 
first three satellites was exchanged among a central control 
center, which calculated user positions, and mobile user 
equipment. BeiDou is now in its second phase in which 
mobile devices are able to calculate positions directly.

The constellation has already been through a demon-
stration phase in which positioning information from the 
first three satellites was exchanged among a central control 
center, which calculated user positions, and mobile user 
equipment. BeiDou is now in its second phase in which 
mobile devices are able to calculate positions directly. 

The BeiDou-2 constellation has a total of 15 satellites 
so far including two launched on Wednesday that are still 
being tested. Another satellite will be launched before the 
end of the year. 

The third phase, to be completed in 2020, will have at 
least 30 satellites and as many as 35. The 30-satellite con-
stellation would have 3 GEO satellites, 3 inclined geosyn-
chronous orbits (IGSO) satellites, and 24 in medium Earth 

orbits (MEO), said Dr. Yuanxi Yang, of the China National 
Administration of GNSS and Applications. He believes this 
will be the final configuration. 

A 35-satellite constellation, which was mentioned sev-
eral times during the ION presentations as part of China’s 
plans, would incorporate 5 GEO satellites, 3 IGSO satellite 
and 27 MEO spacecraft. 

The program will offer a free-of-charge Open Service 
that, Jun Shen of BNStar Navigation System and Technolo-
gy told attendees, will use the B1-C signal, an L-band signal 
centered at 1,575.42 MHz. 

The Open Service has a 10- to 20-meter stand-alone 
accuracy now and is expected to improve to 10 meters, Yang 
said. The timing accuracy, now at about 20 to 30 nanosec-
onds, should improve to 15 nanoseconds in the future. 

An encrypted Authorized Service will also be available, 
according to Yang, for key industrial users and the military. 
That service would be both more accurate and more robust. 

A Wide Range Differential Service and a Position 
Report Service will be available to both sets of users. The 
differential service will use both on-the-ground augmen-
tation and augmentation from the constellation itself to 
improve accuracy. The report service sends out a user’s 
position along with a short message of up to 12 Chinese 
words (as many as 24 English words.) These two-way mes-
sages cannot only be sent to a central system provider but 

back and forth between users. 
Speakers underscored the desire within the BeiDou 

community to cooperate with other GNSS systems. The 
presenters suggested development of joint standards for 
GNSS signals and joint efforts to provide monitoring.

Galileo
Although BeiDou is somewhat farther along in deploy-

ing its constellation, the Galileo program has signed most 
of its contracts with suppliers and set a schedule to have its 
full constellation of 30 satellites in place by 2020, said Hil-
lar Tork, from the European Commission.

“We have been criticized, of course, in the past for not 
reaching milestones and targets, for delays,” said Tork. 
“One of the things we’ll be careful of now is to ensure that 
we don’t promise something that we don’t believe we can 
achieve. . . . So, [with] the full 30-satellite constellation . . . 
we’re going to guarantee that’s going to be there by 2020.”

The GNSS community should get a better sense of 
whether that is achievable in less than a month. The next 
launch, which will loft two satellites to establish a four-
satellite constellation, is scheduled to tale place Oct.  10.

Although all the launch contracts and satellite construc-
tion deals are in place to achieve a 26-satellite constella-
tion, it is not clear, Tork told the ION Show Daily, when an 
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Workshops at ION GNSS 2012 on 
Thursday expanded discussion on 

China’s Compass/BeiDou-2 and Europe’s 
Galileo systems. 

BeiDou, named after the Big Dipper 
constellation so well known to anyone navi-
gating by the stars, will ultimately comprise 
30 to 35 satellites and provide two levels of 
service. 

The constellation has already been 
through a demonstration phase in which 
positioning information from the first 
three satellites was exchanged among a 
central control center, which calculated 
user positions, and mobile user equipment. 
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Passing of the Torch
ION Satellite Division Elects New Slate of Officers

T his past summer the Satellite 
Division held its election for Satellite 

Division Officers who will take office at 
the conclusion of ION GNSS 2012.  The 
following individuals were elected and will 
serve on the Satellite Division Executive 
Committee for a two-year term of office.  

Chair: Dr. Jade Morton, Miami 
University (Ohio)
Vice Chair: Dr. John Betz, The MITRE 
Corporation 
Secretary: Dr. Anthea Coster, MIT 
Haystack Observatory
Treasurer: Dr. Mark Petovello, 
University of Calgary
Dr. John Raquet will continue to 

serve on the Satellite Division Executive 
Committee for an additional two years 

as the Immediate Past Chair. Two 
International Technical Representatives 
will also be appointed.  

The Satellite Division would like to 
thank Tim Murphy and Dr. Paul Kline, who 
have served as Satellite Division secretary 
and treasurer, respectively, for the past two 
years, Dr. Pratap Misra, who has served on 
the Satellite Division Executive Committee 
for the past six years, and Dr. Allison Kealy 
and Dr. José Ángel Ávila Rodríguez, who 
have served as international technical 
advisors. The Institute also extends its 
thanks to all the other volunteers who have 
provided counsel and guidance over the 
past two years.u

CAST NAvigATioN offerS HANdHeld TouCH-SCreeN  
gPS SimulATor
The new CAST-SGX GPS satellite signal simulator from CAST Navigation (Booth 317/319) 
provides full-featured, dynamic, and repeatable GPS RF signals in a portable, lightweight 
handheld enclosure. Capable of generating L1 C/A-code signals from up to 16 satellites, the 
touch-screen–operated CAST-SGX can add optional P-code capability for use in the lab or 
in the field. Other features include operation with either the eight-hour internal battery or a 
110/220 VAC 50/60-hertz power supply, external oscillator input, and 1PPS output. Based on 
CAST’s technology developed for use in larger military products, the simulator is delivered 
with CAST-XGen Basic software and three test scenarios.

NovATel lAuNCHeS oem verSioN of PiNwHeel gNSS  
ANTeNNA for iNTegrATorS
NovAtel Inc. (island Booth f) unveiled its new Pinwheel OEM 
at ION 2012 this week. An antenna module that can be easily 
integrated into end-user GNSS positioning products, the Pinwheel 
OEM has a small form factor measuring only 143 x 30 millimeters, 
the antenna module receives GPS L1/L2, GLONASS L1/L2 and 
L-band signals and provides increased multi-path rejection and 
phase center stability.

ToPCoN AddS QuArTz loCk looP To New firmwAre  
for oem gNSS PlATformS
Topcon Positioning Systems (island Booth g) has announced the release of Firmware 
v4.0 on all Topcon OEM GNSS platforms. The new firmware version introduces Quartz 
Lock Loop (QLL) technology designed for “superior GNSS tracking in high-vibration 
environments,” according to Douglas Langen, TPS product manager for GNSS systems. QLL 
technology is an innovative approach to mitigating the effects of shock and vibration through 
patented firmware algorithms. QLL continuously monitors system behavior — over a full 
range of vibration frequencies and magnitudes — to detect and remove fluctuations that 
may cause tracking problems.

NvS TeCHNologieS lAuNCHeS mulTi-gNSS module  
for miNi-PCie
NVS Technologies AG (Booth 706) introduces the NV08C-Mini 
PCI-E, a fully integrated GNSS receiver module, optimized for 
Mini PCI Express (Mini-PCIe)–based applications. According to the 
company, the module’s key feature is full compatibility with GPS, 
GLONASS, Galileo, and Compass GNSS systems as well as satellite-
based augmentation systems: QZSS, EGNOS, WAAS, MSAS, and 
GAGAN. The NV08C-Mini-PCis specifically designed for integration 
into a wide range of computer-based navigation, positioning, and 
timing equipment.

NAvTeCHgPS HANdleS CHroNoS HANdHeld JAmmiNg 
deTeCTor for u.S. mArkeT
The CTL3500 handheld GPS jamming detector from Chronos Technology (Booth 219) 
currently available in the United Kingdom, will now be available in the United States 
through NavtechGPS (Booth 523). The CTL3500 is designed to detect the presence of 
too much GPS satellite power or non-GPS signal and interference broadcasting on the 
GNSS L1 channel, which could indicate inadvertent interference or intentional electronic 
warfare attacks or the use of commercial jammers intended to jam GPS signals. The 
battery-operated device uses low-noise signal amplification with precision SAW filters and 
logarithmic detection to detect interference to GPS sensor signals.

SePTeNTrio duAl-freQueNCy reCeiver SuPPorTS  
dgNSS ServiCe
Septentrio (Booth 517/519) has announced that the TERRASTAR differential GNSS 
capability has been incorporated into the company’s dual-frequency, 136-channel GPS/
GLONASS receiver, the AsterRx2eL HDC.

deimoS eNHANCeS grANAdA SimulATor
DEIMOS Space (Booth 227) announces the introduction of GRIP (GNSS Receiver 
Prototype Builder) for its GRANADA simulator. GRIP enables the implementation and 
analysis of receiver algorithms on real hardware with a friendly real-time user interface in 
Matlab, allowing access to internal receiver registers, and features GPS and Galileo signals 
including E5 AltBOC. The company also announced the new release of the GNSS Blockset 
for Matlab/Simulink and the Environment and Navigation software simulation tool to design 
and study new signal processing algorithms and receiver architectures. In the GRANADA, 
the blockset enables analysis of GPS and Galileo constellation performance and the 
generation of raw receiver data observables.

New ProduCT ANNouNCemeNTSRandom Fixes
Rohde & Schwarz Shows New GNSS simulation Solutions
Rohde & Schwarz (Booth 119/121) is demonstrating the latest 
advances and simulations based on its R&S SMBV100A simulator. 
Demonstrations include hardware in the loop simulation, auto-
matic obscuration demonstration, and real-time moving receiver 
simulation using a commercial smartphone mapping applica-
tion software. The SMBV100A supports GPS L1/L2 (C/A- and 
P-code), GLONASS L1/L2, and Galileo E1, as well as hybrid con-
stellations and user-defined A-GPS (assisted GPS) test scenarios, 
with simulations of up to 24 satellites in real-time. The simulator also supports digital com-
munications standards (GSM, WCDMA, HSPA+, LTE, WiMA, WLAN, etc.) and radio stan-
dards (DAB, Sirius/XM Satellite Radio, HD Radio, and FM stereo) in the same instrument.

GPS Networking Prepares for ISO 9001 Audit
GPS Networking (Booth 422) has announced that in January of 2013 it will undergo Stage 
1 of the ISO 9001:2008 Audit. Stage 2 of the Audit and Certification are scheduled for 
the end of the first quarter 2013. In preparation for the Stage 1 Audit, GPS Networking 
underwent an evaluation process that included quality management–system development, a 
management system document review, pre-audit, and initial assessment. Stage 2 will consist 
of the Certification Audit. The certification of compliance with ISO-9001-2008 recognizes 
that the policies, practices, and procedures of our company ensure consistent quality in the 
product and services we provide our clients. GPS Networking believes that the decision to 
pursue ISO 9001:2008 certification demonstrates the company’s dedication to its customers’ 
needs and a commitment to providing quality services.

Trusted Positioning Names Goodall CEO
Trusted Positioning (Booth 722) has announced the appointment of Dr. Chris Goodall as 
CEO.  Dr. Goodall, a co-founder and previously the company’s vice-president for applica-
tions, has been working to develop, deploy, and evangelize multi-sensor navigation systems 
for the last decade. He obtained his engineering degree from the University of Waterloo 
and his Ph.D. in geomatics engineering from the University of Calgary. Dr. Naser El-Sheimy, 
co-founder and previously CEO of Trusted Positioning, will remain as chairman of the 
board. Trusted Positioning has also appointed Dr. Zainab Syed as vice-president of engineer-
ing and Dr. Jacques Georgy as vice-president, R&D.
 

Sensonor Takes Part in a Long Journey to Mars
NASA’s remote exploration vehicle, the Curiosity rover, has just started its exciting explora-
tion of the red planet. The Curiosity has a large payload of advanced scientific equipment 
and also includes two high accuracy silicon MEMS pressure sensors for atmospheric analy-
sis. These SW380 silicon MEMS sensor chips are designed and manufactured by Sensonor 
(Booth 220). The same sensor used in this mission was also used to monitor possible micro-
leakage in the tires of the landing gears in the NASA’s Space Shuttles as well as in air data 
computers.

Inside GNSS Celebrates Lucky 7, Another Webinar Ahead
Inside GNSS magazine (Booth 715/717) has reached seven years of age — a number associ-
ated with perfection, luck, and wonder. At least two of those char-
acteristics describe the feelings of the IGM team exactly. IGM has 
participated in the transformation of the technology from barely 1-½  
GNSS systems to within shouting distance of four operational global 
systems, numerous regional ones, and a multitude of new signals. In 
addition to the printed version of the magazine which reaches more 
than 35,000 readers — including 10,000 outside the United States 
— Inside GNSS offers the twice-monthly SIGNALS e-newsletter. The 
next Inside GNSS offering is a  free webinar with (participants) on 
space weather on October 31. Find out more at www.insidegnss.
com/webinars.



ProgrAm CHANgeS
Session A5: Paper #8 by R. Calfas, 
withdrawn.  Replaced with Alt. #1 by  
S. Datta-Barua 

Session B5: Session Chair Stefan 
Wallner, cancelled. Replaced with  
Gerhard Berz, Eurocontrol, Belgium 

Session f5: Paper #8 by C. Basnayake, 
withdrawn.  Replaced with alt. #2 by  
T-Y. Chiou. Alternate #1 by Andrei, 
withdrawn 

Session B6b: Session Chair Harold 
Klotz, cancelled. Replaced with James 
Romberg, Boeing

Session d6a: Paper #2 by Chen, with-
drawn.  Replaced with Alt. 1 by Thoelert
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AT–A–GLANCE

REGISTRATION OPEN  
8:00 a.m. – 12:00 p.m. 

MORNING SESSIONS BEGIN 
8:30 a.m.  – 12:15 p.m.

PANEL DISCUSSION —  
QZSS WORkShOP: DESIGN,  
IMPLEMENTATIONS, CURRENT  
STATUS & FUTURE OUTLOOk
Grand Ballroom East 
Renaissance Nashville Hotel

EXhIBIT hALL OPEN 
9:00 a.m. – 12:00 p.m. 

ThE JOhANNES kEPLER & 
BRADFORD W. PARkINSON 
AWARDS LUNChEON
Grand Ballroom  
Renaissance Nashville Hotel 
12:15 P.M. – 1:45 P.M.
The winner of the coveted Kepler Award 
will be announced along with the Parkinson 
award winner.  This event is included in a full 
conference registration.  Tickets for partial 
registrants and guests may be purchased at 
the ION registration desk.

AFTERNOON SESSIONS BEGIN 
1:45 p.m. – 4:55 p.m.
PANEL DISCUSSION —  
GLONASS WORkShOP: DESIGN, 
IMPLEMENTATIONS, CURRENT  
STATUS & FUTURE OUTLOOk 
Grand Ballroom East 
Renaissance Nashville Hotel

ioN gNSS 2012 Program Committee: Dr. Thomas Pany, IFEN GmbH, 
Germany; Bernhard Richter, Leica Geosystems, Switzerland; Prof. Marek Ziebart, 
University College London, UK; Dr. Dorota Grejner-Brzezinska, The Ohio State 
University; Dr. John Raquet, Air Force Institute of Technology; Dr. Todd Walter, Stanford 
University; Dr. Jade Morton, Miami University; Patricia Doherty, Boston College; 
Dr. Frank van Diggelen, Broadcom; John Nielson, Rockwell Collins 
Not pictured: Dr. Grace Gao, Stanford University; Dr. John Betz, MITRE 

Satellite division executive Committee: Dr. Todd Walter, Stanford University; 
Dr. Pratap Misra, Tufts University; Dr. John Raquet, Air Force Institute of Technology; Dr. 
Jade Morton, Miami University; Dr. Allison Kealy, University of Melbourne, Australia
Not pictured: Tim Murphy, Boeing; Paul Kline, Aster Labs; Dr. José Ángel Ávila 
Rodríguez, ESA, The Netherlands

THANK YOU!
The ION wishes to express its sincere 
appreciation for the support of its 
Show Daily advertisers, JAvAd gNSS 
and NovAtel, and to Inside GNSS 
magazine for its editorial contribution  
to the Show Daily. 

Also, our thanks to the sponsors of 
the Internet kiosks — Inside GNSS 
magazine, lockheed martin and 
NovAtel, inc., to rX Networks 
for sponsorship of the Business Center 
and to Trimble for sponsorship of the 
ION GNSS Mobil Application.Who will be next?

Presentation Award winners

Session A1: gNSS 
NloS and multi path 
error mitigation using 
Advanced multi-Con-
stellation Consistency 
Checking with Heigh 
Aiding: Z. Jiang and P.D. 
Groves, University College 
London, UK

Session B1: Skyclone: 
real time gNSS Signal 
denial for Testing 
gNSS-based Automo-
tive Applications: 
M. Dumville, W. Roberts,  
D. Lowe, B. Wales, NSL, UK; 
P. Pettitt, S. Warner, and  
C. Ferris, innovITS 
ADVANCE, UK 

Session C1: Perfor-
mance impact  
of mountainous  
Topography for  
Cloud Break gNSS 
Procedure: 
Marc Troller, Maurizio 
Scaramuzza, Pascal Truffer, 
Heinz Wipf, Skyguide Swiss 
Air Navigation Services,  
Switzerland; Sergio Rämi, 
Swiss Air Force, Switzerland   

Session d1: Analytical 
transmission model of 
PoCeT technique for 
Compass B1 and B3 
Signals: Kai Zhang, Yuanlin 
Li, National University of 
Defense Technology, China; 
Hongwei Zhou, Beijing 
Institute of Tracking and  
Telecommunication Technol-
ogy, China; Feixue Wang, 
National University of  
Defense Technology, China 

what is Achievable 
with Current Com-
PASS Constellation?: 
Maorong Ge, German 
Research Center for Geosci-
ences, Germany; Hongping 
Zhang, GNSS Research 
Center, Wuhan University, 
China; Xiaolin Jia, Xi’An 
Research Institute for  
Surveying and Mapping; 
Shuli Song, Shanghai 
Astronomical Observatory 
China; Jens Wickert, German 
Research Center for Geosci-
ences, Germany  

Session e1:low Power 
ASiC gPS Tracking 
loops: Quantifying the 
Trade-offs Between 
Area, Power and  
Accuracy: B.Z. Tang, 
S. Longfield, Jr., S.A. Bhave,  
R. Manohar, Cornell 
University
  
Session f1: Hybrid Posi-
tioning with 3gPP-lTe 
and gPS employing 
Particle filters:  
C. Gentner, E. Munoz Diaz, 
M. Khider, E. Staudinger,  
S. Sand,  A. Dammann,  
German Aerospace Center 
(DLR), Germany 

Session A2: Affine 
feature matching via 
Stochastic Prediction: 
K.A. Fisher, J.F. Raquet,  
J. Kresge,  Air Force 
Research Laboratory
  
Session B2: experi-
mental evaluation of 
fine-Time Aiding in  
unsynchronized  
Network: N. Couronneau, 
P.J. Duffett-Smith, University 
of Cambridge, UK 

Session C2: edme 
Architecture develop-
ment and flight-Test 
evaluation: W. Pelgrum, 
K. Li, M. Smearcheck,  
Ohio University

Session d2: gloNASS 
Signal-in-Space Anoma-
lies in the Past Three 
years: L. Heng, G.X. Gao, 
T. Walter, and P. Enge, 
Stanford University

Session e2: Blind  
Adaptive Beamformer 
Based on orthogonal 
Projections for gNSS: 
Matteo Sgammini,  
Felix Antreich, German Aero-
space Center (DLR), Germany; 
Lothar Kurz, RWTH Aachen 
University, Germany; Michael 
Meurer, DLR, Germany; 
Tobias G. Noll, RWTH 
Aschen University, Germany
 
Session f2: Physical-
Statistical Channel 
model for Joint gNSS 
and mobile radio Based 
Positioning: W. Wang, 
T. Jost, A. Lehner, and  
U-C. Fiebig, German Aero-
space Center, Germany

Session A3: A Proposed 
industry Solution 
to realize universal 
gloNASS observa-
tion interoperability for 
Precise Positioning: 
F.  Takac,  A. Cole,  
M. Carrera, Leica Geosys-
tems, Switzerland; P.  Alves, 
NovAtel, Canada; G. Wub-
bena, Geo++, Germany; 
J-M. Sleewaegen, A. Simsky, 
W. De Wilde, Septentrio, 
Belgium

Session B3: An 
enhanced Prototype 
Personal inertial  
Navigation System:  
Yunqian Ma, Wayne Soeh-
ren, Wes Hawkinson, Justin 
Syrstad, Honeywell Aerospace
   
Session C3: overbound-
ing Chi-square Prob-
ability distributions: 
J. Rife, Tufts University  

Session d3: 
multipath mitigation 
in Sol environments 
using a Combination 
of Squared Correlators: 
Emanuela Falletti, Beatrice 
Motella, Micaela Troglia 
Gamba, ISMB, Istituto 
Superiore Mario Boella, Italy; 
Claudia Facchinetti, ASI, 
Agenzia Spaziale Italiana, 
Italy

Session e3: Compari-
son of State estimation 
filters for Safety rel-
evant localization in 
rail Applications, Based 
on the milestone Based 
SiPoS-rail Approach:  
R. Ruetters, M. Breuer, D. 
Luedicke, D. Abel, RWTH 
Aachen University, Germany

Session f3:Three Axis 
magnetometer Naviga-
tion in Suburban Areas:  
Jeremiah A. Shockley and 
John.F.  Raquet, Air Force 
Institute of Technology

Best Presentation Award winners are selected by their respective session 
co-chairs. Seventy percent of the selection criteria is based on technical 
content and innovation, 20 percent is based on the quality of the presen-
tation materials and their applicability to the topic, and 10 percent is based 
on the quality of the delivery. All winners will be mailed certificates and 
their papers will be highlighted in the ION GNSS 2012 proceedings CD-
ROM. Those winners not yet named will appear on the ION website and 
in the next issue of the ION Newsletter.

Dr. John Raquet will be recognized 
during Friday’s Awards Luncheon for 
his visionary leadership of the Satellite 

Division. During 
the four years 
that He has 
served on the 
Satellite Division 
Executive 
Committee (two 
years each as 
Chair and Vice 
Chair) he has 
been an avid 

supporter of the Satellite Division’s 
outreach, supporting the development 
of technical events such as the ION’s 
Robotic Lawn Mower and Autonomous 
Snowplow Competitions, ION GNSS 
Student Awards, and initiatives for 
the sustainable development of 
navigation, science, and technology in 
Africa.  Further, he has participated in 
the further development of the ION 
GNSS conference’s organization and 
leadership which has included ION 
led pre-conference tutorials and recent 
updates to the division’s bylaws and 
awards policy. The Institute extends its 
thanks. u

Raquet Is Recognized 
for Leadership
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Previous kepler Award winners at ioN gNSS 2011 (from left to right): Dr. Penina 
Axelrad (09), Dr. A.J. Van Dierendonck (93), Dr. Todd Walter (10), Patrick Fenton (06), Dr. Gary 
McGraw (11), Dr. Per Enge (00), Thomas Stansell (03), Dr. Richard Langley (07), Ronald Hatch (94)

agreement will be reached to build the 
last four satellites.

The ability to let that contract and 
a secure a launch deal will depend 
largely on the European Parliament. 
They must approve a recently sub-
mitted Galileo budget that requests 
roughly €7 billion for the years 2014 
through and including 2020. Also 
awaiting approval, said Tork, is a new 
GNSS regulation — the law that will 
enable them to carry out all of their 
activities.

“The new regulation is on the table 
right now, it is not totally authorized 
or approved — but it is stable. It is 
supported by the member states.”

While not a “done deal,” Tork said, 
they expect that the final solution will 
be close to what is now proposed. 

Part of what is awaiting approval 
is a delineation of new roles. The 
European GNSS Agency or GSA is 
expected to take the lead in promot-
ing and implementing the services 
that Galileo will provide. The Com-
mission will then ease out of its lead 
role, said Tork. 

The GSA officially took up resi-
dence at its new headquarters loca-
tion in Prague, Czech Republic, on 
September 1. u

Workshops, continued from page 1
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J-SHIELD

 Lift & Tilt, Six parallel RTK engines and Visual Stakeout 
are our three other innovations. 

Most items presented are patented or pending.

Real-time Cycle Slip monitoring (Labeled “E” above) is the ultimate way to show the effect of 
interferences.

E) Real-time cycle slip monitoring.  Middle screen above shows complete signal jam by a $400 
jammer. Summary of all four analyses is shown in the “Spectrum Analysis” screen (below left).

Click the “Spectrum” icon and view interference in five different ways: A) AGC degradation, B) AGC 
variations, C) Spectrum shape, D) Deviations of C/N0 of satellites from standard values,

J-Shield not only protects all GNSS bands, it also improves performance. It also allows precious 
bands near GNSS to be used for applications like broadband wireless that we desperately need. 
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