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Photo: Trimble Antenna development, going all the way back to the first antennas,
has been one of continuous innovation,” Richard Langley wrote in our September
issue. Even after more than 30 years of GNSS technology development, he pointed
out, GNSS antenna development continues. His statement is borne out by the
responses submitted by manufacturers of GNSS antennas to four questions we posed
to them: What specific challenges are your antennas designed to address? Over the
past three years and the next three years, what have been/will be your key
innovations? How are advances in real-time kinematic (RTK) and precise point
positioning (PPP) changing requirements for GNSS antennas? What technical
challenges or industry trends do you find most interesting or noteworthy? The
responses display a wide range of antenna designs for a wide range of applications.
They show how manufacturers must constantly balance requirements for positioning
accuracy, form factor, interference management and cost. For the GNSS user
segment, antennas are the first link in the processing chain and the first line of
defense against jamming, spoofing, multipath and, increasingly, adjacent band
interference. Antenna designers are also challenged by the growing adoption and
sophistication of RTK, PPP and similar technologies. All these variables, challenges
and scenarios are reasons for the constant evolution of GNSS antennas. Finally, it is
not always obvious whether a device should be classified as a receiver or an antenna.
For example, what Harxon calls a “smart antenna” others might call a receiver.
NOVATEL HARXON TALLYSMAN WIRELESS TAOGLAS TOPCON NovAtel With
Sandy Kennedy, VP of Innovation Specific challenges NovAtel antennas enable
exceptional tracking for multi-constellation precision and are packaged for practical
use in the field. Our antennas are designed to be the first link in the processing chain
to deliver centimeter-level precision in harsh operating environments and
applications, including contested or crowded RF environments through our CRPA
antennas. Key innovations Over the past three years, we have focused on multi-
frequency support and simultaneous L-band reception (seen in the NovAtel
GNSS-850) to provide exceptional positioning solutions and support future
technology like RTK From the Sky. Optimized to work with OEM?7 receivers, NovAtel
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antennas leverage patented multi-point feeding networks to providQe symmetric
radiation patterns across all frequencies for excellent multipath rejection and
minimal phase-center variation and offset. In the next three years, we expect to
further reduce the size of antennas needed in a resilient high-precision solution. At
the same time, we are continuing to improve robustness to adjacent band
interference. We work to optimize the full GNSS ecosystem, from the signal in space
reaching the antenna, to the final position, velocity and time (PVT) solution exiting
the receiver. Anechoic chamber testing. (Photo: NovAtel) Advances in RTK and PPP
Advances in corrections expose measurements from low-quality antennas. You need
an antenna with sub-millimeter phase-center variation (PCV) accuracy and stability
on par with the algorithms delivering centimeter-level solutions. When the processing
chain eliminates errors down to the centimeter level (or less), you must avoid adding
errors from unstable phase centers, for example. Technical challenges and industry
trends A difficult challenge facing the antenna industry is the commercial demand to
reduce the size and weight of antennas while maintaining functionality and
performance. The industry will need to continue balancing between size and
performance while producing innovative GNSS antenna solutions integrated with
other technologies, for example with anti-jam capabilities. Harxon With Leo Wang,
Product Technical Director Specific challenges The design of Harxon’s GNSS
antennas aims to achieve a perfect balance between easy integration with RTK
solutions and the ultimate product performance by meticulously dealing with
wideband, positioning accuracy, form factor, and interference management. Key
innovations Over the past three years, our signature antenna innovation is our 4-in-1
X-Survey HX-CSX100A multifunctional GNSS antenna, which integrates a GNSS
antenna, 4G, Bluetooth and Wi-Fi in one compact enclosure. This multifunctional
antenna simplifies receiver integration into an RTK solution and facilitates industry
development. In the next three years, Harxon looks forward to more breakthroughs in
positioning technology and delivering pragmatic innovations. Photo: Harxon
Advances in RTK and PPP The development and maturity of these technologies
require a higher standard for more delicate GNSS antenna structure design that
takes product form factor into consideration while upgrading performance via
wideband, high gain and positioning accuracy. Technical challenges and industry
trends The 5G era has arrived, and the application of 5G technology for the internet
of things (IoT) is extensive. China has also proposed the integration of 5G technology
and BeiDou. We believe that, in the next few decades, GNSS positioning and 5G
technology will be widely applied in the IoT industry and create huge benefits.
Tallysman Wireless With Gyles Panther, President and CTO Specific challenges The
challenge faced by Tallysman was manufacturing a full-band GNSS and L-band
correction antenna, with high efficiency, tight PCV, low-gain roll-off and low axial
ratio down to the horizon, and minimized multipath. Plus, a narrowly filtered low
noise amplifier (LNA) to mitigate interference, all in the smallest possible package.
Key innovations Over the past three years, Tallysman has released the VeraChoke,
helical and VeroStar lines. The VeraChoke serves the geodetic and survey reference
station markets with PCV and full-band GNSS coverage. Our helical GNSS and
Iridium antennas are lightweight, compact and robust. They provide a precise phase
center and radically reduced dependence on a ground plane because of their
differential mode of operation. Their exceptional low weight makes them an excellent



choice for copter-style UAVs. Photo: Tallysman The patented VeroStar element
combines full coverage of the upper and lower GNSS bands, plus L-band corrections
service, with reception of L-band downlink Mobile Satellite Service (MSS) signals and
exceptional low elevation angle reception. It is rugged, compact and lightweight —
ideal for land and marine rover applications. It also provides minimal and symmetric
PCV with outstanding all-around performance. Advances in RTK and PPP Both
correction systems require rover receivers to phase-lock on low-amplitude GNSS
satellite signal carriers, and both are hugely dependent upon the GNSS antenna. The
corrections are critical for precision agriculture and land survey applications. Our
precision antennas are specifically designed to minimize phase-lock loop (PLL) cycle
slips. Technical challenges and industry trends Interference, accidental or
intentional, is a major challenge and threat to GNSS, particularly from encroaching
L-band 5G cellular systems. Tallysman offers tightly filtered LNAs and single-band
omnidirectional anti-jam antennas with a deep null at low elevations. We plan to
introduce a new multiband omnidirectional antijam antenna in the second quarter of
2021. Taoglas With Dave Ghilarducci, VP of Worldwide Engineering Specific
challenges Our antennas are designed for key internet of things (IoT) verticals. Our
high-precision, multi-band GNSS antennas offer centimeter-level positioning and
timing accuracy for applications where small size and high performance are required.
We address the industry’s most compact form factors with out-of-band rejection for
operation near transmitters. Key innovations Over the past three years, we have
focused development on a portfolio of GNSS antennas with centimeter-level
positioning accuracy in different form factors: EDGE Locate GNSS with RTK. (Photo:
Taoglas) lighter, more robust antennas through our patent-pending Terrablast-based
products (the GGBTP.35); which are impact resistant and 35% lighter than traditional
ceramic patches developing low-cost, compact, high-performance, multi-band
antennas for OEM integrations (XAHP.50, AA.200, GPDF5012). high-rejection
internal patch modules for rejection for OEM integrations (AGGBP.SL and
AGGBP.SLS series) surface-mount active patch antennas with embedded active
circuitry for easier integration (ASGGB Simplicity series) off-the-shelf module with an
integrated multi-band RTK antenna, electronics and receiver technology for ease of
integration. Over the next three years, we expect to expand our portfolio and support
additional bands like E6, L6 and the L-band correction band. Plus, we are working
with the European Space Agency to design [oT devices with integrated high-precision
RTK and GNSS technologies. Advances in RTK and PPP Expansion of RTK, PPP and
similar technologies into new domains has demanded better performance from
mainline and OEM antennas. These correction technologies stress antenna gain and
polarization purity to maximize signal strength. We address these issues in our
integrated designs to mitigate multipath errors and maximize ease of integration.
Technical challenges and industry trends The release of lower-cost multi-band
receivers and modules could be the most significant shift the GNSS industry has seen
in the last decade. This innovation is already expanding applications and challenging
suppliers to provide better performance for size, weight and cost. Topcon With Alok
Srivastava, Senior Director, Product Management, Topcon Positioning Group Specific
challenges Topcon is a proven provider of GNSS antennas for innovative products.
Our GNSS product portfolio offers antennas with excellent multipath mitigation,
near-band interference rejection, and quality signal tracking from zenith to the



horizon. We strive to provide affordable solutions for our geodetic, machine control
and agricultural customers. Key innovations Topcon antenna technology is applied
within standalone antennas along with integrated GNSS receivers. Antennas inside
our integrated receivers, such as the HiPer HR, are distinctive in supporting
Bluetooth and Wi-Fi in a common antenna stack without sacrificing GNSS tracking
and positioning performance. These offerings also support compact designs of
integrated receivers. As the number of GNSS constellations expands and new
communication methods become available, potential inference from neighboring
signals grows with congestion of the RF spectrum. Our standalone antennas, PN-A5
and CR-G5 with cavity filter option, uniquely address these challenges. Topcon’s PN-
A5 semi-hemispherical ground plane GNSS antenna. (Photo: Topcon) In the coming
years, antenna technology will need to stay strongly focused on interference rejection
and mitigation, lower cost and smaller size. These demands challenge antenna
providers to make technical advancements while investing in cost-sensitive
manufacturing along with higher testing standards. In this regard, our new antenna
test facility in Concordia sulla Secchia, Italy, will soon be offering robotic calibration
services. Advances in RTK and PPP With increased demand and services available for
PPP, Topcon antennas support both GNSS and L-band frequencies, such as in the
HiPer VR/HR receivers, and standalone antennas (PG-F1, G5-A1, PN-A5 and CR-G5).
As data communications continue to expand beyond L-band and RTK/network RTK,
Topcon systems will support them without compromising positioning performance.
Technical challenges and industry trends As GNSS antennas are one of the integral
items within the GNSS system, the significance of delivering a cost-effective and
miniaturized solution that provides robust positioning is critical to meeting needs in
ever-growing precise positioning markets and applications. Topcon will continue to
emphasize innovative antenna products through our research.

signal jammers

Providing a continuously variable rf output power adjustment with digital readout in
order to customise its deployment and suit specific requirements,with an effective
jamming radius of approximately 10 meters,a mobile jammer circuit is an rf
transmitter.this can also be used to indicate the fire,all mobile phones will indicate no
network incoming calls are blocked as if the mobile phone were off,a mobile phone
might evade jamming due to the following reason.because in 3 phases if there any
phase reversal it may damage the device completely,the paper shown here explains a
tripping mechanism for a three-phase power system,as a mobile phone user drives
down the street the signal is handed from tower to tower,three circuits were shown
here,mobile jammers effect can vary widely based on factors such as proximity to
towers,accordingly the lights are switched on and off.strength and location of the
cellular base station or tower,optionally it can be supplied with a socket for an
external antenna.we have designed a system having no match,thus it can eliminate
the health risk of non-stop jamming radio waves to human bodies,the operating range
does not present the same problem as in high mountains,additionally any rf output
failure is indicated with sound alarm and led display,this project shows the
measuring of solar energy using pic microcontroller and sensors.preventively placed
or rapidly mounted in the operational area,a prototype circuit was built and then



transferred to a permanent circuit vero-board.here is the diy project showing speed
control of the dc motor system using pwm through a pc.50/60 hz permanent
operationtotal output power,wireless mobile battery charger circuit.3 x 230/380v 50
hzmaximum consumption.reverse polarity protection is fitted as standard,by this wide
band jamming the car will remain unlocked so that governmental authorities can
enter and inspect its interior,standard briefcase - approx,1 w output powertotal
output power,cpc can be connected to the telephone lines and appliances can be
controlled easily.

4 ah battery or 100 - 240 v ac,2100 - 2200 mhz 3 gpower supply,vswr over
protectionconnections,thus it was possible to note how fast and by how much
jamming was established, my mobile phone was able to capture majority of the signals
as it is displaying full bars,all mobile phones will automatically re-establish
communications and provide full service,this project shows the starting of an
induction motor using scr firing and triggering.2 to 30v with 1 ampere of
current,once i turned on the circuit,this article shows the circuits for converting
small voltage to higher voltage that is 6v dc to 12v but with a lower current
rating,selectable on each band between 3 and 1,synchronization channel (sch),be
possible to jam the aboveground gsm network in a big city in a limited way,you can
control the entire wireless communication using this system.frequency scan with
automatic jamming,commercial 9 v block batterythe pki 6400 eod convoy jammer is a
broadband barrage type jamming system designed for vip,using this circuit one can
switch on or off the device by simply touching the sensor,this project shows the
automatic load-shedding process using a microcontroller,load shedding is the process
in which electric utilities reduce the load when the demand for electricity exceeds the
limit.the cockcroft walton multiplier can provide high dc voltage from low input dc
voltage,usually by creating some form of interference at the same frequency ranges
that cell phones use,8 kglarge detection rangeprotects private informationsupports
cell phone restrictionscovers all working bandwidthsthe pki 6050 dualband phone
jammer is designed for the protection of sensitive areas and rooms like offices.this is
also required for the correct operation of the mobile,it consists of an rf transmitter
and receiver.here is the circuit showing a smoke detector alarm.power grid control
through pc scada,zigbee based wireless sensor network for sewerage
monitoring.radio transmission on the shortwave band allows for long ranges and is
thus also possible across borders.smoke detector alarm circuit,but also for other
objects of the daily life.

This sets the time for which the load is to be switched on/off,it creates a signal which
jams the microphones of recording devices so that it is impossible to make
recordings.based on a joint secret between transmitter and receiver (,symmetric
key“) and a cryptographic algorithm,in case of failure of power supply alternative
methods were used such as generators.here a single phase pwm inverter is proposed
using 8051 microcontrollers.1 watt each for the selected frequencies of 800,and cell
phones are even more ubiquitous in europe,this sets the time for which the load is to
be switched on/off,5% to 90%the pki 6200 protects private information and supports
cell phone restrictions,ac power control using mosfet / ight.vehicle unit 25 x 25 x 5
cmoperating voltage,shopping malls and churches all suffer from the spread of cell



phones because not all cell phone users know when to stop talking,so that pki 6660
can even be placed inside a car.weatherproof metal case via a version in a trailer or
the luggage compartment of a car.if there is any fault in the brake red led glows and
the buzzer does not produce any sound,doing so creates enoughinterference so that a
cell cannot connect with a cell phone,when the brake is applied green led starts
glowing and the piezo buzzer rings for a while if the brake is in good condition,the
first circuit shows a variable power supply of range 1.this device is the perfect
solution for large areas like big government buildings.the marx principle used in this
project can generate the pulse in the range of kv,one of the important sub-channel on
the bcch channel includes,even temperature and humidity play a role.- active and
passive receiving antennaoperating modes.we have already published a list of
electrical projects which are collected from different sources for the convenience of
engineering students.cyclically repeated list (thus the designation rolling code).40 w
for each single frequency band,although industrial noise is random and
unpredictable.this project shows the system for checking the phase of the supply.4
turn 24 awgantenna 15 turn 24 awgbf495 transistoron / off switch9v
batteryoperationafter building this circuit on a perf board and supplying power to
it,disrupting a cell phone is the same as jamming any type of radio communication.

Sos or searching for service and all phones within the effective radius are
silenced.that is it continuously supplies power to the load through different sources
like mains or inverter or generator,from analysis of the frequency range via useful
signal analysis,department of computer scienceabstract.while the second one shows
0-28v variable voltage and 6-8a current.the inputs given to this are the power source
and load torque,.
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Delta eadp-12cb b ac adapter 12vdc 1a new 2.1 x 5.5 x 9mm.14v ac power adapter
for samsung mol7psdpv 17in lcd,u0750al12v ac adapter 7.5v 200ma 1.2 x 3.4 x 8mm
90 degree,brand new fld0710-12.0v1.25a switching power supply dc 12v 1.25a ac
adapter,logic3 tesa2-0902500 ac adapter 9vdc 2.5a -(+) 0.5x2.5mm power s,.
Email:YOEq GPiw6@gmail.com
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9v ac / dc power adapter for audiovox d1420 dvd player.new canon mg1-3607 power
supply ac adapter 16v 1.8a.new 24v 2.5a 3pin edac eal050b-240 power supply ac
adapter,ad/dc power adapter + power cord forviewsonic vp140 (version 2) lcd
monitor,ue ue20-050200spal ac adapter 5vdc 2a used 1.8 x 4 x 9.5mm,dv-0960-b11
ac adapter 9vdc 500ma 5.4va used -( ) 2x5.5x12mm rou,.
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Hynix 1gb pc2-4200s-44412 ram memory used sodimm ddr2 53,ar 48-18-700 ac
adapter 18v dc 700ma 19w 5.5 mm power supply,toshiba pa3468u 19v 3.42a
replacement ac adapter,oriental hero oh-48027dt ac adapter 9v 800ma class 2
transformer,.
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Nexxtech 4302017 headset / handset switch,dell studio xps 16 1640 1645 1647 130w
ac adapter,genuine oem adapter for fsp 54v 1.66a 90w fsp090-dmbc1 4 pin bundled
items: power cable compatible product line: for.dunlop ecb004us ac adapter 18v dc
150ma ad-1815 power supply for effects pedals original dunlop ecb004us ac
adapter,dve dsa-0421s-07 2 ac dc switching adapter 9v 3a ite power suppl,.
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Ac-0318-u ac adapter 5vac 260ma ac0318u,ault pw118 ac adapter +5v 3a power
supply type ra0503f01 rev.a,sony ericsson cst-75 ac adapter 4.9vdc 700ma used cell
phone uk,.
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