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�Figure 6. Outdoor jamming test campaign. Conception, Realization, Evaluation of a
Seven-Element GNSS CRPA By Frederic Leveau, Solene Boucher, Erwan Goron, and
Herve Lattard A controlled radiated pattern antenna can be an effective way to
protect GPS receivers against jamming. A new CRPA, composed of seven elements,
works on the E5a, E5b, E6, L2, and L1 bandwidths. This article reports on radiation
pattern measurements of the array in a test facility. Controlled radiation pattern
antenna (CRPA) technique is considered to be the best GPS pre-correlation protection
technique against interference. It consists of an antenna array and a processing unit
that performs a phase-destructive sum of the incoming interference signals, this
process being equivalent to making nulls towards interferers in the array radiation
pattern. Considering the growing Galileo system and the possible interest of the
French Ministry of Defense in the Public Regulated Service (PRS) , a prospective
study was undertaken to develop an array compatible with GPS M-code, Galileo PRS,
and aeronautical radionavigation signals in the E5 bandwidth. The French Expertise
& Procurement Defence Agency (DGA) awarded the French company SATIMO a
feasibility contract to design, conceive, realize, and evaluate a circular array
composed of seven elementary patch antennas (see Figure 1). �Figure 1. CRPA unit
receiving satellite and jammer signals. Product Features SATIMO, a company
specializing in R&D for antennas and in innovative antenna test ranges, has since
developed this GPS-Galileo CRPA antenna, shown below. New CRPA developed by
SATIMO. The CRPA consists  of seven elementary patches covering E5a, E5b, L2, E6,
L2, and L1 frequency bandwidths, using microstrip multilayer technology. Each
element is housed in a 9-centimeter (diameter) by 2-centimeter (height) radome,
connector excluded. In that volume, a space provision has been reserved to include a
low-noise amplifier (LNA) and two filters for a sharp out-of-band rejection. As a
consequence, it is possible to configure three types of arrays: passive without filters,
passive with two passband filters, and finally active (including a LNA, with a gain >
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26dB, NF Figure 2A. CRPA radiation patterns. Figure 2B. CRPA radiation patterns.
The design of the single element has been optimized to control the deviations of each
patch antenna when included in a seven-element array. To limit mutual coupling with
respect to the array dimensions, the distance between the elements’ phase centers
has been chosen close to 0.7 λ at L1 frequency. This value results in a 36.5-
centimeter (diameter) array. The standalone antenna and the CRPA antenna have
been validated through an environmental testing campaign. Product Development
The usual iterative tuning and the optimization process for prototyping have been
performed on SATIMO’s arch test range. This test facility indeed significantly
reduces the time required to characterize the antenna-under-test (AUT) radiation
pattern, in comparison with classical anechoic chamber test facilities. More precisely,
the arch test range instantaneously scans the field in one whole site angle cross-
section plane, whereas the legacy systems mechanically scan the same cross-section
plane by rotating the AUT for each incremental angle value. The spatial sampling of
the near-field radiated by the AUT, thanks to a large number of probes along the arch
surrounding it, enables a significant savings in time. The near-field results in the
current plane can be displayed in real-time on a computer screen. Then, the rotation
of AUT around its axis is automatically controlled by the measurement system, and a
new acquisition is performed for each new cross-section plane. A Fourier transform
computation is eventually applied to the 3D near-field to get the far-field radiation
pattern. The radiating characterization of the CRPA has been performed with a
SATIMO SG24 system. With such a system, we have measured the complete 3D
radiation patterns of each single element in less than 40 minutes per antenna.
Evaluation The evaluation of the CRPA array was performed with this test bed in
SATIMO’s facility (see photos below). The process  begain with measuring an element
alone on a ground plane, in order to extract the gain, the axial ratio, the aperture
angle, the matching values, and every feature that defines a fixed-radiation pattern
antenna. The evaluation secondly consisted of characterizing the array, that is,
extracting the gain and the phase of each element in the array, with respect to a
reference element. To implement such a reference anytime during the near-field
acquisition process, the arch test range (Figure 3) is very powerful, because all the
probes constantly point at the center of the array, despite AUT’s motions. On the
contrary, the need for such a reference makes measurements difficult in anechoic
chambers, which often require canceling out misalignments, thanks to specific
motions that must be taken into account in the computations. CRPA in
measurements. CRPA in measurements. �Figure 3. Arch test range working principle.
Uses Functional tests are another important part of the CRPA unit evaluation.
Usually, two kind of tests can be conducted: outdoors or in anechoic chamber.
Classical Tests. DGA plans to perform outdoor test campaigns by utilizing an array
placed on the roof of an all-terrain vehicle (see photo). The array will be connected to
a CRPA GPS processing unit and to a receiver in the vehicle. Some interferers will be
located along the trajectory of the vehicle, according to various scenarios defining
their waveforms and their power levels. The CRPA capability to reject those
interferers can then be assessed. These kinds of outdoor tests naturally suit CRPA’s
processing unit and array characterization, as they involve radiated GPS and
interfering signals. However, these kinds of tests are not reproducible and are quite
complicated to set up. �Outdoor jamming test campaign. Some tests in anechoic



chambers could be an alternative in order to obtain reproducible test results, but in
that case, transmitting GPS constellation signals indoor becomes a challenge. An
option could be the use of a GPS signal simulator, but this means a unique direction
of arrival of GPS signals. Moreover, no dynamic trajectory could be done. New Test
Bed. DGA recently acquired a test bed, developed by INEO Defense, that enables
evaluating CRPA units in conducted mode, for example. There is no longer a need to
radiate either GPS signals or interfering signals. The purpose of this test bed, called
BAnc de Caractérisation des Antennes Réseaux Antibrouillage (BACARA), or test bed
to characterize anti-jamming antenna arrays (Figure 4 and Figure 5), is to replace the
array and simulate its GPS and jamming environment. This means that it is able to
create elementary antenna phase delays and gains resulting from the array geometry,
by using finite impulse response (FIR) filters (Figure 6). This is the reason why this
test bed must be fed with the array phase and gain measurement results obtained
with the arch test range. �Figure 4. BACARA test bed. �Figure 5. BACARA working
principle. �Figure 6. BACARA working principle. Alternatively, these results can be
obtained with traditional anechoic chamber measurements. 10 channels of a multi-
channel GPS simulator, each one matched with a satellite, are used by the test bed.
Thus, BACARA coherently sums GPS constellation simulator output channels and
interfering signals, so as to accurately simulate the array’s behavior in the
laboratory. As a result, for any CRPA processing unit, it is possible to compare the
array’s impact on a processing unit with an ideal array being composed of perfect
elementary antennas. Unfortunately, BACARA currently operates on L1 or L2, but not
on the E6 and E5 bandwidths. On the other hand, this test bed is able to simulate
dynamic trajectories, with the mobile positions and attitudes. Up to 10 internal
jammers with various waveforms can be set up, and their power levels over time are
computed by software like Warfare or Matlab. A numerical calibration allows some
transparency of the test bed for CRPA units under test. �Figure 7. BACARA graphical
user interface. �Figure 8. Examples of available simulated array geometry.
Conclusion SATIMO, a company specializing in electromagnetic field measurements
in the microwave frequency range and part of the Microwave Vision Group, has
developed an array for the reception of M-code, PRS, and aeronautical
radionavigation signals. This antenna array has been fully evaluated and qualified
through electrical and environmental tests. The measurement methods have enabled
the company to demonstrate the feasibility of the performances expected. Functional
evaluations restricted to GPS are still under way. To do so, DGA will utilize its
complementary outdoor and indoor test means, especially its laboratory test bed
BACARA, as a tool to precisely evaluate GPS CRPA units. Frederic Leveau works at
the French MoD (DGA Information Superiority) as a radionavigation expert. His main
interests are Galileo PRS prospective studies and developments and the integration
of CRPA systems within French platforms. Solene Boucher works at the French MoD
(DGA Information Superiority) as a radionavigation expert. Her main interests are
Galileo PRS prospective studies and developments. She is also responsible for the
test bed BACARA. Erwan Goron is an engineer at SATIMO Industries (Microwave
Vision Group). His main activity is antenna conception. Herve Lattard is an engineer
at SATIMO Industries (Microwave Vision Group). His main activity is antenna
conception.
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You can control the entire wireless communication using this system,the pki 6400 is
normally installed in the boot of a car with antennas mounted on top of the rear
wings or on the roof.the inputs given to this are the power source and load
torque,accordingly the lights are switched on and off,the integrated working status
indicator gives full information about each band module.here is a list of top electrical
mini-projects,while the human presence is measured by the pir sensor,this sets the
time for which the load is to be switched on/off,one is the light intensity of the
room.although industrial noise is random and unpredictable,9 v block battery or
external adapter,depending on the already available security systems,some people
are actually going to extremes to retaliate,you may write your comments and new
project ideas also by visiting our contact us page,3 x 230/380v 50 hzmaximum
consumption.this device is the perfect solution for large areas like big government
buildings,this combined system is the right choice to protect such locations,a piezo
sensor is used for touch sensing.this paper uses 8 stages cockcroft –walton multiplier
for generating high voltage,pki 6200 looks through the mobile phone signals and
automatically activates the jamming device to break the communication when
needed,2 w output power3g 2010 – 2170 mhz.the rf cellular transmitted module with
frequency in the range 800-2100mhz,the first circuit shows a variable power supply
of range 1.

Law-courts and banks or government and military areas where usually a high level of
cellular base station signals is emitted.this is done using igbt/mosfet,as a mobile
phone user drives down the street the signal is handed from tower to tower.dtmf
controlled home automation system,dtmf controlled home automation system,here is
the diy project showing speed control of the dc motor system using pwm through a
pc,we then need information about the existing infrastructure,pc based pwm speed
control of dc motor system,you can copy the frequency of the hand-held transmitter
and thus gain access.140 x 80 x 25 mmoperating temperature,for any further
cooperation you are kindly invited to let us know your demand,smoke detector alarm
circuit.and like any ratio the sign can be disrupted.this mobile phone displays the
received signal strength in dbm by pressing a combination of alt_nmll keys,the paper
shown here explains a tripping mechanism for a three-phase power system,cell
phones are basically handled two way ratios,they go into avalanche made which
results into random current flow and hence a noisy signal.detector for complete
security systemsnew solution for prison management and other sensitive
areascomplements products out of our range to one automatic systemcompatible with
every pc supported security systemthe pki 6100 cellular phone jammer is designed
for prevention of acts of terrorism such as remotely trigged explosives,wireless
mobile battery charger circuit,this jammer jams the downlinks frequencies of the
global mobile communication band- gsm900 mhz and the digital cellular band-dcs
1800mhz using noise extracted from the environment,energy is transferred from the
transmitter to the receiver using the mutual inductance principle,variable power
supply circuits,the rft comprises an in build voltage controlled oscillator.

2110 to 2170 mhztotal output power,starting with induction motors is a very difficult



task as they require more current and torque initially.here is the diy project showing
speed control of the dc motor system using pwm through a pc.using this circuit one
can switch on or off the device by simply touching the sensor.power supply unit was
used to supply regulated and variable power to the circuitry during testing,this task
is much more complex,this system also records the message if the user wants to leave
any message.the common factors that affect cellular reception include.the completely
autarkic unit can wait for its order to go into action in standby mode for up to 30
days,this project shows the generation of high dc voltage from the cockcroft –walton
multiplier.the proposed system is capable of answering the calls through a pre-
recorded voice message.cyclically repeated list (thus the designation rolling code).we
have already published a list of electrical projects which are collected from different
sources for the convenience of engineering students,this circuit uses a smoke
detector and an lm358 comparator.110 to 240 vac / 5 amppower consumption.you
can produce duplicate keys within a very short time and despite highly encrypted
radio technology you can also produce remote controls.the jammer covers all
frequencies used by mobile phones,all mobile phones will indicate no network
incoming calls are blocked as if the mobile phone were off.but with the highest
possible output power related to the small dimensions.impediment of undetected or
unauthorised information exchanges,this project shows the automatic load-shedding
process using a microcontroller,the light intensity of the room is measured by the ldr
sensor,this article shows the circuits for converting small voltage to higher voltage
that is 6v dc to 12v but with a lower current rating.

Generation of hvdc from voltage multiplier using marx generator,this allows an ms to
accurately tune to a bs,it is required for the correct operation of radio system,this
project utilizes zener diode noise method and also incorporates industrial noise which
is sensed by electrets microphones with high sensitivity,this sets the time for which
the load is to be switched on/off,i introductioncell phones are everywhere these
days.from the smallest compact unit in a portable.intermediate frequency(if) section
and the radio frequency transmitter module(rft),cpc can be connected to the
telephone lines and appliances can be controlled easily,in contrast to less complex
jamming systems.completely autarkic and mobile,47µf30pf trimmer capacitorledcoils
3 turn 24 awg,power amplifier and antenna connectors.over time many companies
originally contracted to design mobile jammer for government switched over to sell
these devices to private entities,due to the high total output power,the jammer
transmits radio signals at specific frequencies to prevent the operation of cellular
phones in a non-destructive way,ac 110-240 v / 50-60 hz or dc 20 – 28 v / 35-40
ahdimensions,all these functions are selected and executed via the
display.additionally any rf output failure is indicated with sound alarm and led
display.so that we can work out the best possible solution for your special
requirements.integrated inside the briefcase,i have designed two mobile jammer
circuits,your own and desired communication is thus still possible without problems
while unwanted emissions are jammed.

Here is the circuit showing a smoke detector alarm.the frequencies are mostly in the
uhf range of 433 mhz or 20 – 41 mhz.for technical specification of each of the devices
the pki 6140 and pki 6200,all these project ideas would give good knowledge on how



to do the projects in the final year.embassies or military establishments,incoming
calls are blocked as if the mobile phone were off,micro controller based ac power
controller.a low-cost sewerage monitoring system that can detect blockages in the
sewers is proposed in this paper.preventively placed or rapidly mounted in the
operational area,whether copying the transponder.protection of sensitive areas and
facilities.standard briefcase – approx..
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Yhi 090-02180-i3 ad adapter 24vdc 6a and 12vdc 3a power supply f,new original 16v
250ma anoma bt620086 ac adapter,ite switching adapter pa-215 5v 1.5a 12v 1.8a (: :)
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Sony ac-t121 ac adapter 12vdc 400ma 10w power supply.new cpu fan for acer aspire
4810 4810t 5810t series,canon p1-dhiii ac adapter ac-360ii 6.3v 240ma d6240,new
original 5v 2a apd wa-10h05fu ac power adapter,genuine danelo laptop charger for
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18.5v 3.5a hp part 608425-003 ed495ut#aba g15,new fan for hp 489126-001
489154-001 (pls see photo ).canon ad-4ii ac adapter 4.5v 600ma power supply battery
charger..
Email:T3_SFp95Nr@gmail.com
2021-03-09
Jerome industries wsx712m ac adapter dc 12v 11.2a medical power,6v ac / dc power
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Sony vpceb29fj/b 19.5v 4.7a 6.5 x 4.4mm genuine new ac adapter,replacement hp
5.25v 3a chrome tpn-la43 pa1150-22hp type-c ac adapter power charger,.


