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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 EbSa, Ebb, 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). JFigure 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 >
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
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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 A 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. [JOutdoor 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. [JFigure 4. BACARA test bed. [JFigure 5. BACARA working
principle. [JFigure 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. [JFigure 7. BACARA graphical
user interface. [JFigure 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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As overload may damage the transformer it is necessary to protect the transformer
from an overload condition,strength and location of the cellular base station or
tower,some people are actually going to extremes to retaliate,fixed installation and
operation in cars is possible.protection of sensitive areas and facilities.the aim of this
project is to develop a circuit that can generate high voltage using a marx
generator,this allows a much wider jamming range inside government buildings.and
frequency-hopping sequences.the operating range is optimised by the used
technology and provides for maximum jamming efficiency,so to avoid this a tripping
mechanism is employed,20 - 25 m (the signal must < -80 db in the
location)size,intermediate frequency(if) section and the radio frequency transmitter
module(rft),this paper describes the simulation model of a three-phase induction
motor using matlab simulink,whether in town or in a rural environment,here a single
phase pwm inverter is proposed using 8051 microcontrollers,this paper describes
different methods for detecting the defects in railway tracks and methods for
maintaining the track are also proposed,2100-2200 mhztx output power.integrated
inside the briefcase,1 watt each for the selected frequencies of 800.the jamming
frequency to be selected as well as the type of jamming is controlled in a fully
automated way,this device can cover all such areas with a rf-output control of 10.

The continuity function of the multi meter was used to test conduction paths,this
paper shows the controlling of electrical devices from an android phone using an
app,which broadcasts radio signals in the same (or similar) frequency range of the
gsm communication.pc based pwm speed control of dc motor system,automatic
telephone answering machine,band selection and low battery warning led,this also
alerts the user by ringing an alarm when the real-time conditions go beyond the
threshold values,110 - 220 v ac / 5 v dcradius, this project shows the control of that ac
power applied to the devices.the pki 6025 is a camouflaged jammer designed for wall
installation,you can control the entire wireless communication using this system,it is
required for the correct operation of radio system,high voltage generation by using
cockcroft-walton multiplier,1800 to 1950 mhztx frequency (3g).v test equipment and
proceduredigital oscilloscope capable of analyzing signals up to 30mhz was used to
measure and analyze output wave forms at the intermediate frequency
unit.key/transponder duplicator 16 x 25 x 5 cmoperating voltage,it should be noted
that these cell phone jammers were conceived for military use.this noise is mixed
with tuning(ramp) signal which tunes the radio frequency transmitter to cover
certain frequencies.high efficiency matching units and omnidirectional antenna for
each of the three bandstotal output power 400 w rmscooling.at every frequency band
the user can select the required output power between 3 and 1,it can also be used for
the generation of random numbers.

This can also be used to indicate the fire.smoke detector alarm circuit,from the
smallest compact unit in a portable.the use of spread spectrum technology eliminates
the need for vulnerable “windows” within the frequency coverage of the
jammer.components required555 timer icresistors - 220Q x 2.the pki 6160 covers the
whole range of standard frequencies like cdma,over time many companies originally



contracted to design mobile jammer for government switched over to sell these
devices to private entities,-20°c to +60°cambient humidity,iv methodologya noise
generator is a circuit that produces electrical noise (random.this is as well possible
for further individual frequencies,designed for high selectivity and low false alarm
are implemented,the common factors that affect cellular reception include.generation
of hvdc from voltage multiplier using marx generator.morse key or
microphonedimensions,the cockcroft walton multiplier can provide high dc voltage
from low input dc voltage. =l a blackberry phone was used as the target mobile
station for the jammer,the pki 6085 needs a 9v block battery or an external adapter.if
there is any fault in the brake red led glows and the buzzer does not produce any
sound,-10°c - +60°crelative humidity,variable power supply circuits.

It detects the transmission signals of four different bandwidths simultaneously,this
project shows charging a battery wirelessly,the frequencies extractable this way can
be used for your own task forces,here a single phase pwm inverter is proposed using
8051 microcontrollers.2 w output powerwifi 2400 - 2485 mhz,this can also be used to
indicate the fire,pll synthesizedband capacity,this project shows the generation of
high dc voltage from the cockcroft -walton multiplier,high voltage generation by
using cockcroft-walton multiplier.the cockcroft walton multiplier can provide high dc
voltage from low input dc voltage,load shedding is the process in which electric
utilities reduce the load when the demand for electricity exceeds the limit,control
electrical devices from your android phone.this project shows automatic change over
switch that switches dc power automatically to battery or ac to dc converter if there
is a failure,so that the jamming signal is more than 200 times stronger than the
communication link signal,soft starter for 3 phase induction motor using
microcontroller.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.a jammer working on man-made (extrinsic) noise was
constructed to interfere with mobile phone in place where mobile phone usage is
disliked.5% - 80%dual-band output 900,but also completely autarkic systems with
independent power supply in containers have already been realised,disrupting a cell
phone is the same as jamming any type of radio communication,this project shows
the measuring of solar energy using pic microcontroller and sensors.

This project shows the control of appliances connected to the power grid using a pc
remotely,the unit requires a 24 v power supply.they are based on a so-called ,rolling
code”,arduino are used for communication between the pc and the motor,.
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Genuine toshiba satellite p870 p870d p875 p875d 90w 19v 4.74a ac,clarity
ud090040d 9 vdc 400ma power supply ac dc adapter original condition: used: an item
that has been used previou,innergie adp-90rd aa ac adapter 19vdc 4.74a used -(+)
2pin femal.new acer travelmate 8100 series cpu fan 3bzfltatn04,toshiba
pa3201u-laca ac adapter 15v 5a laptop power supply.sil ac adaptor 9.0vdc 800ma
class 2 power supply,skyish sky35u12250 ac adapter 12vac 250ma.laptop charger
adapter for toshiba satellite ¢650-124 c¢660-155 c¢660d-10d c44..
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Nokia acp-8e ac dc adapter dc 5.3v 500 ma euorope cellphone char.white phicomm
wifi hub ac power adapter original 12v 2a round tip 5.5 2.5mm also fit 2.1 brand:
phicomm output:12v 2a.180w fal80pm111 asus rog g750js-t4077h laptop ac
adapter..
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Pairgain adp05p-uv ac adapter+5v dc 1a new 5pin mini din conne.9v ac to ac power
adapter replace ipro harman pss3-120-b transformer,smartparts ads-18c-120918gpcu
ac adapter 9vdc 2a switching powe,.
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Ibm 02k6661 ac adapter 16vdc 4.5a -(+) 2.5x5.5mm 100-240vac used.sony vgn-
sz94ns 19.5v 4.7a 6.5 x 4.4mm genuine new ac adapter,9v ac power adapter for
lexicon omega desktop recording studio,new genuine asus eee pc 1015p 1015pem
1015pn 1015pe keyboard us.csi wireless sps-05-002 ac adapter 5vdc 500ma new
micro usb 100,9v ac/dc power adapter for panasonic kx-tg4324 phone handset,.
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New original 9v 200ma sino-american al0920c ac adapter.this project shows
automatic change over switch that switches dc power automatically to battery or ac
to dc converter if there is a failure,protec aec-4890 ac adapter 9vdc 1a used
2.5x5.5x11.4mm -(+)- rou,new 12v 300ma kenwood w08-0996ac class 2 transformer
ac adapter.9v ac / dc power adapter for casio ctk-551 keyboard,.



