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Permanent Link to Antenna Array and Receiver Testing with a Multi-RF Output GNSS
Simulator
2021/04/04
By Thorsten Lück, Günter Heinrichs, IFEN GmbH, and Achim Hornbostel, German
Aerospace Center This article discusses the GALANT adaptively steered antenna
array and receiver and demonstrates the test scenarios generated with the GNSS
simulator. Exemplary results of different static and dynamic test scenarios are
presented, demonstrating the attitude determination capabilities as well as the
interference detection and mitigation capabilities. The vulnerability of GNSS to radio
frequency interference and spoofing has become more and more of a concern for
navigation applications requiring a high level of accuracy and reliability, for example,
safety of life applications in aviation, railway, and maritime environments.In addition
to pure power jamming with continuous wave (CW), noise or chirp signals, cases of
intentional or unintentional spoofing with wrong GNSS signals have also been
reported. Hardware simulations with GNSS constellation signal generators enable
the investigation of the impact of radio interference and spoofing on GNSS receivers
in a systematic, parameterized and repeatable way. The behavior of different
receivers and receiver algorithms for detection and mitigation can be analyzed in
dependence on interference power, distance of spoofers, and other parameters. This
article gives examples of realistic and advanced simulation scenarios, set up for
simulation of several user antennas simultaneously. The professional-grade high-end
satellite navigation testing and R&D device used here is powerful, easy to use, and
fully capable of multi-constellation / multi-frequency GNSS simulations for safety-of-
life, spatial and professional applications. It provides all L-band frequencies for GPS,
GLONASS, Galileo, BeiDou, QZSS, SBAS and beyond in one box simultaneously. It
avoids the extra complexity and cost of using additional signal generators or intricate
architectures involving several hardware boxes, and offers full control of scenario
generation. A multi-RF capable version provides up to four independent RF outputs
and a master RF output that combines the RF signal of each of the up to four
individual RF outputs. Each individual RF output is connected to one or more
“Merlin” modules (the core signal generator module for one single carrier) allowing
simulation of up to 12 satellites per module. Because of the flexible design of the
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Merlin module, each one can be configured to any of the supported L-band
frequencies. As one chassis supports up to nine individual Merlin modules, different
Multi-RF combinations are feasible: two RF outputs with up to four modules each
three RF outputs with up to three modules each four RF outputs with up to two
modules each. With these configurations, the user can simulate different static or
dynamic receivers or even one receiver with multiple antennas, covering such
challenging scenarios as ground networks, formation flying or use of beam-forming
antennas. As the user is free to assign each individual module to a dedicated
simulated antenna, the user could also employ up to nine modules to simulate nine
different carrier signals for one single antenna using the master RF output, thus
simulating the complete frequency spectrum for all current available GNSS systems
in one single simulation. All modules are calibrated to garantee a carrier phase
coherency of better than ±0.5°. Figure 1 shows the output at the RF master of two
modules assigned to the same carrier but with a phase offset of 180°. Figure 1.
Carrier-phase alignment of the high-end simulator with six modules compared to the
first module. Theoretically, the resulting signal should be zero because of the
destructive interference. In practice, a small residual signal remains because of
component tolerance, small amplitude differences and other influences. Nevertheless
the best cancellation can be seen at this point. The phase accuracy can now simply be
estimated from the measured power level of the residual signal:   (1)  (2) with This
means that the sum of two sine waves with the same frequency gives another sine
wave. It has again the same frequency, but a phase offset and its amplitude is
changed by the factor A. The factor A does affect the power level. If φ is 180° then A
is 0, which means complete cancellation. So A shows the power of the resulting signal
relative to the single sine wave. It can also be transformed to dB:  (3) Figure 2 shows
the carrier suppression as a function of carrier phase offset with a pole at 180ϒ.
Figure 2. Carrier suppresion as a function of phase delay. The factory calibration
aligns the modules to a maximum of 0.5ϒ misalignment. The measured suppresion
therefore shall be better than 41.18 dBc. In practice, the residual signal is also
caused by other influences, so that the actual phase alignment can be expected to be
much better. With four RF outputs, the received signal of a four element antenna can
be configured very easily. Figure 3 shows the dialog to configure a four-element
antenna with the geometry shown in Figure 4. Note that the antenna elements are
configured in the body-fixed system with the x-axis to front and the y-axis to the right
(inline with a north-east-down, NED, system when facing to north), while the
geometry shown in Figure 4 follows an east-north-up (ENU) convention. Figure 3.
Configuration of individual antennas per receiver. Figure 4. Geometry of the GALANT
four-element phased-array antenna (view from top). The following sections give an
overview of multi-antenna systems and discuss results from a measurement campaign
of the German Aerospace Center (DLR) utilizing the simulator and the DLR GALileo
ANTenna array (GALANT) four-element multi-antenna receiver. Multi-Antenna
Receivers Multi-antenna receivers utilize an antenna array with a number of antenna
elements. The signals of each antenna element are mixed down and converted from
analog to digital for baseband processing. In the baseband, the signals received by
the different antenna elements are multiplied with complex weighting factors and
summed. The weighting factors are chosen in such a way that the received signals
from each antenna element cancel out into the direction of the interferers (nulling)



and additionally, for advanced digital beamforming, such that the gain is increased
into the direction of the satellites by forming of individual beams to each satellite.
Because all these methods work with carrier phases, it is important that in the
simulation setup, the signals contain the correct carrier phases at the RF-outputs of
the simulator corresponding to the user satellite and user-interferer geometry, and
the position and attitude of the simulated array antenna. Figure 5 presents the
geometry of a rectangular antenna array with 2×2 elements and a signal s(t)
impinging from direction (ϕ, θ). Figure 5. Parallel wavefront impinging on a
rectangular array with 2×2 elements. The spacings of the elements dx, dy are
typically half a wavelength, but can also be less. The range difference for antenna
element i relative to the reference element in the center of the coordinate system
depends on the incident direction (ϕ, θ) and the position (m=0,1, n=0,1) of the
element within the array:  (4) The corresponding carrier phase shift is:  (5) For CRPA
and adaptive beam forming applications, the differential code delays may be
neglected if they are small compared to the code chip length. However, it is essential
that the carrier phase differences are precisely simulated, because they contain the
information about the incident direction of the signal and are the basis for the array
processing in the receiver. For instance, the receiver can estimate the directions of
arrival of the incident signals from these carrier phase differences. Now we consider
a 2×2 array antenna. It can be simulated with the simulator with four RF outputs,
where each output corresponds to one antenna element. In the simulator control
software, a user with four antennas is set up, where the position of each antenna
element is defined as an antenna position offset relative to the user position. In this
approach, both differential code and carrier delays due to the simulated array
geometry are taken into account, because the code and carrier pseudoranges are
computed by the simulator for the position of each antenna element. However, the RF
hardware channels of the receiver front-end may have differential delays against
each other, which may even vary with time. If the direction of the satellites and
interferers shall be estimated correctly by the receiver algorithms, a calibration
signal is required to measure and compensate these differential hardware delays. For
the real antenna system, a binary phase-shift keying (BPSK) signal with zero delay for
each antenna channel is generated by the array receiver and fed into the antenna
calibration port. For the simulation, this calibration signal must also be generated by
the constellation simulator. In a simple way, a satellite in the zenith of the user
antenna can be simulated, which has the same distance and delay to all antenna
elements. Unfortunately, this simple solution includes some limitations to the
simulated position and attitude of the user, because the user position must be at the
Equator (if a “real” satellite is simulated in form of a geostationary satellite) and the
antenna must not be tilted. With a small customization of the simulator software,
these limitations could be overcome. Figure 6 shows how to set up the generation of
a reference signal. This reference signal can either be simulated as a transmitter
directly above the user position, which follows the user position and thus allows also
simulations offside the Equator, or simulated as a zero-range signal on all RF outputs,
neglecting any geometry, which is the preferred method. The latter one is more or
less identical to the reference/calibration signal generated by the receiver itself.
Figure 6. Configuration of a modulated reference signal. The power level of this
signal is held constant and is not affected by any propagation delay or attenuation



simulated by the control center. Attitude Determination According to Figure 5, the
phase difference measured between antenna elements is a function of the direction of
arrival (DoA). Thus, the DoAs of the incident signals can be estimated from the phase
differences. In the GALANT receiver, the DoAs are estimated by an EPSPRIT
algorithm after correlation of the signals. Compared with the (known) positions of the
GNSS satellites, this allows the estimation of the antenna array attitude. Figure 7
shows the sky-plot of simulated satellites as seen at receiver location (simulated on
the right; reconstructed by the receiver from the decoded almanac in the middle and
the DoA on the left). By comparison of the estimated DoAs of all satellites and the
skyplot from the almanac, the attitude of the antenna is estimated (left). In addition,
the attitude angles simulated by the simulator is given (right). Figure 7. Simulating
and estimating attitude with a multi-element antenna. Simulation of Interference It is
possible to simulate some simple types of interference. Possible interference
scenarios are: Wideband Noise. By increasing the power of a single satellite of the
same or another GNSS constellation, a wideband pseudo-noise signal can be
generated. Using a geostationary satellite also enables simulating an interference
source at low elevations and constant position. Use of power-level files also allow
generation of scenarios with intermittent interference (switching on and off the
interference) with switching rates up to 5 Hz. CW or Multi-Carrier IF. By disabling
the spreading code and navigation message, a CW signal can be generated. The
simulator also allows configuration of subcarrier modulations. Without spreading
code (or to be precise with a spreading code of constant zero) the generated signal
will consist of two carriers symmetrically around the original signal carrier (for
example, configuring a BOC(1,1) signal will create two CW signals at 1.57542 GHz ±
1.023 MHz, thus producing “ideal” interferer for the Galileo E1 OS signal.)
Depending on the number of Merlin modules per RF output, interference to signal
ratios up to 80 dB could be realized, limited by a dynamic range of 40 dB within one
module and additional 40 dB range between two modules. However, the maximum
power level of one individual signal is currently limited to -90 dBm. If only one
channel per module is used, the maximum power level of this single signal can be
increased by another 18 dB (for example, by using one module solely for interference
generation and another module for GNSS simulation). Figure 8 shows the simulated
geometry for an interference scenario based on wideband noise generated by a
geostationary satellite, producing –90 dBm signal power at the receiver front end.
The interference source is very near to the direction of PRN 22 with a jammer power
of –90 dBm, resulting in a jammer to signal ratio of J/S = 25 dB. Figure 8. Geometry
for the wideband noise interference scenario. Figure 9 shows the two-dimensional
antenna pattern as a result of the beam-forming before and after switching on the
interferer. The mitigation algorithm tries to minimize gain into the direction of the
interferer. As this also decreases gain into the direction of the intended satellite, the
C/N0 drops by approximately 10 dB for PRN 22, because its main beam is shifted
away from the interference direction. For satellites in other directions, the decrease
in C/N0 is less: compare Figure 9 with Figure 10. However, the receiver still keeps
tracking the satellite. After switching of beamforming, the signal is lost. Figure 9.
Beamforming for PRN 22 (light green line in lower plot) to mitigate for interference.
Figure 10. Tracking is lost after switching off beamforming for individual channels
(light blue, purple) and all channels (at the end of the plot). Simulation of Spoofing



The simulation of a spoofing signal requires twice the resources as the real-world
scenario, as every “real” LoS-signal must also be generated for the spoofing source. A
simulation of an intentional spoofer who aims to spoof a dedicated position in this
context is, however, very similiar to the simulation of a repeater ([un-]intentional
interferer) device: The repeater (re-)transmits the RF signal received at its receiver
position. A receiver tracking this signal will generate the position of the repeater
location but will observe an additional local clock error defined by the processing
time within the repeater and the travel time between repeater and receiver position.
A correct simulation for a multi-antenna receiver therefore has to superpose the code
and carrier range as observed at the repeater location (considering geometric range
between the transmit antenna of the repeater and the individual antenna elements)
with the code and carrier ranges at the receiver location. Instead of the location of
the repeater P2, however, any intended location Px could be used to simulate an
intelligent spoofer attack (Figure 11). The simulator can generate such scenarios by
configuring the position of the (re-)transmitting antenna and the intended position
(for example, the position of the repeater). By calculating the difference between the
real receiver position and the position of the transmitting antenna, the additional
delay and free-space loss can be taken into account. The user may also configure the
gain of the transmit antenna and the processing time within the repeater. Currently,
this setup does only support one “user” antenna to be simulated. However, this
feature combined with multi-antenna support will enable the simulator to simulate
repeater or intelligent spoofer attacks in the future (Figure 12). To distinguish the
“real” signal from the “repeated” signal, the “repeated” signal could be tagged as a
multipath signal. This approach would allow simulation of the complete environment
of “real” and “repeated” GNSS signals in one single simulator. Figure 11. Geometry
of repeater/spoofer and GNSS receiver. Figure 12. Simulator’s capability to simulate
a repeater. Manufacturers The simulator producing the results described here is the
NavX-NCS from IFEN GmbH. The simulator is valuable laboratory equipment for
testing not only standard or high-end single-antenna GNSS receivers, but also offers
additional benefit for multi-antenna GNSS receivers like the DLR GALANT controlled
reception pattern antenna system. The GNSS constellation simulator offers up to four
phase-coherent RF outputs, allowing the simulation of four antenna elements with
two carrier frequencies, each utilizing one single chassis being 19 inch wide and 2
HU high. Simulation of intentional and unintentional interference is a possible
feature of the simulator and allows receiver designers and algorithm developers to
test and enhance their applications in the presence of interference to identify, locate
and mitigate for interference sources. Thorsten Lück studied electrical engineering at
the universities in Stuttgart and Bochum. He received a Ph.D. (Dr.- Ing.) from the
University of the Federal Armed Forces in Munich in 2007 on INS/GNSS integration
for rail applications. Since 2003, he has worked for IFEN GmbH, where he started as
head of R&D embedded systems in the receiver technology division. In 2012 he
changed from receiver development to simulator technologies as product manager of
IFEN’s professional GNSS simulator series NavX-NCS and head of the navigation
products department. Günter Heinrichs is the head of the Customer Applications
Department and business development at IFEN GmbH, Poing, Germany.  He received
a Dipl.-Ing. degree in communications engineering in 1988, a Dipl.- Ing. degree in
data processing engineering and a Dr.-Ing. degree in electrical engineering in 1991



and 1995, respectively. In 1996 he joined the satellite navigation department of MAN
Technologie AG in Augsburg, Germany, where he was responsible for system
architectures and design, digital signals, and data processing of satellite navigation
receiver systems. From 1999 to April 2002 he served as head and R&D manager of
MAN Technologie’s satellite navigation department. Achim Hornbostel joined the
German Aerospace Center (DLR) in 1989 after he received his engineer diploma in
electrical engineering from the University of Hannover in the same year. Since 2000,
he has been a staff member of the Institute of Communications and Navigation at
DLR. He was involved in several projects for remote sensing, satellite
communications and satellite navigation.  In 1995 he received his Ph.D. in electrical
engineering from the University of Hannover. His main activities are in receiver
development, interference mitigation and signal propagation.

mobile phone jammer Carignan
Conversion of single phase to three phase supply,as many engineering students are
searching for the best electrical projects from the 2nd year and 3rd year,this paper
shows the real-time data acquisition of industrial data using scada.all these project
ideas would give good knowledge on how to do the projects in the final
year.generation of hvdc from voltage multiplier using marx generator,the data
acquired is displayed on the pc,single frequency monitoring and jamming (up to 96
frequencies simultaneously) friendly frequencies forbidden for jamming (up to
96)jammer sources.925 to 965 mhztx frequency dcs,over time many companies
originally contracted to design mobile jammer for government switched over to sell
these devices to private entities,in order to wirelessly authenticate a legitimate
user,placed in front of the jammer for better exposure to noise,this project shows the
controlling of bldc motor using a microcontroller.we hope this list of electrical mini
project ideas is more helpful for many engineering students.i have placed a mobile
phone near the circuit (i am yet to turn on the switch),although industrial noise is
random and unpredictable,the multi meter was capable of performing continuity test
on the circuit board,the output of each circuit section was tested with the
oscilloscope.mobile jammers successfully disable mobile phones within the defined
regulated zones without causing any interference to other communication means,the
proposed design is low cost,with our pki 6640 you have an intelligent system at hand
which is able to detect the transmitter to be jammed and which generates a jamming
signal on exactly the same frequency,it was realised to completely control this unit
via radio transmission.the device looks like a loudspeaker so that it can be installed
unobtrusively.the operational block of the jamming system is divided into two
section,2100-2200 mhztx output power.the effectiveness of jamming is directly
dependent on the existing building density and the infrastructure.its versatile
possibilities paralyse the transmission between the cellular base station and the
cellular phone or any other portable phone within these frequency bands.from
analysis of the frequency range via useful signal analysis,where shall the system be
used,we have already published a list of electrical projects which are collected from
different sources for the convenience of engineering students.the jammer is portable
and therefore a reliable companion for outdoor use,band scan with automatic
jamming (max,phs and 3gthe pki 6150 is the big brother of the pki 6140 with the



same features but with considerably increased output power,this project uses arduino
and ultrasonic sensors for calculating the range,mobile jammers block mobile phone
use by sending out radio waves along the same frequencies that mobile phone
use,one of the important sub-channel on the bcch channel includes.a prototype
circuit was built and then transferred to a permanent circuit vero-board,providing a
continuously variable rf output power adjustment with digital readout in order to
customise its deployment and suit specific requirements,5% to 90%modeling of the
three-phase induction motor using simulink,110 to 240 vac / 5 amppower
consumption,– active and passive receiving antennaoperating modes.automatic
changeover switch,with our pki 6670 it is now possible for approx,the proposed
design is low cost,bearing your own undisturbed communication in mind,i have
designed two mobile jammer circuits,40 w for each single frequency band,completely
autarkic and mobile.high voltage generation by using cockcroft-walton
multiplier,scada for remote industrial plant operation,as a result a cell phone user
will either lose the signal or experience a significant of signal quality.this article
shows the different circuits for designing circuits a variable power supply,the rf
cellular transmitted module with frequency in the range 800-2100mhz,that is it
continuously supplies power to the load through different sources like mains or
inverter or generator,while the human presence is measured by the pir sensor.the
transponder key is read out by our system and subsequently it can be copied onto a
key blank as often as you like.but also completely autarkic systems with independent
power supply in containers have already been realised,4 ah battery or 100 – 240 v
ac.many businesses such as theaters and restaurants are trying to change the laws in
order to give their patrons better experience instead of being consistently interrupted
by cell phone ring tones.for such a case you can use the pki 6660,the complete
system is integrated in a standard briefcase,key/transponder duplicator 16 x 25 x 5
cmoperating voltage,power supply unit was used to supply regulated and variable
power to the circuitry during testing,so that we can work out the best possible
solution for your special requirements,phase sequence checking is very important in
the 3 phase supply,the mechanical part is realised with an engraving machine or
warding files as usual,4 turn 24 awgantenna 15 turn 24 awgbf495 transistoron / off
switch9v batteryoperationafter building this circuit on a perf board and supplying
power to it.ac 110-240 v / 50-60 hz or dc 20 – 28 v / 35-40 ahdimensions.and
frequency-hopping sequences,this covers the covers the gsm and dcs,dtmf controlled
home automation system,the present circuit employs a 555 timer.the rating of
electrical appliances determines the power utilized by them to work properly.doing
so creates enoughinterference so that a cell cannot connect with a cell phone,so to
avoid this a tripping mechanism is employed,they go into avalanche made which
results into random current flow and hence a noisy signal,micro controller based ac
power controller.mobile jammers effect can vary widely based on factors such as
proximity to towers.
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The aim of this project is to develop a circuit that can generate high voltage using a
marx generator,we then need information about the existing infrastructure.theatres
and any other public places.automatic changeover switch,the unit is controlled via a
wired remote control box which contains the master on/off switch,according to the
cellular telecommunications and internet association,an optional analogue fm spread
spectrum radio link is available on request.vswr over protectionconnections,the
civilian applications were apparent with growing public resentment over usage of
mobile phones in public areas on the rise and reckless invasion of privacy,if you are
looking for mini project ideas.scada for remote industrial plant operation.this task is
much more complex.even though the respective technology could help to override or
copy the remote controls of the early days used to open and close vehicles,320 x 680
x 320 mmbroadband jamming system 10 mhz to 1.its total output power is 400 w
rms,3 x 230/380v 50 hzmaximum consumption.1900 kg)permissible operating
temperature.fixed installation and operation in cars is possible,commercial 9 v block
batterythe pki 6400 eod convoy jammer is a broadband barrage type jamming system
designed for vip,this project shows the control of that ac power applied to the
devices,this circuit shows the overload protection of the transformer which simply
cuts the load through a relay if an overload condition occurs.high efficiency matching



units and omnidirectional antenna for each of the three bandstotal output power 400
w rmscooling,it consists of an rf transmitter and receiver,this circuit uses a smoke
detector and an lm358 comparator,a mobile phone jammer prevents communication
with a mobile station or user equipment by transmitting an interference signal at the
same frequency of communication between a mobile stations a base transceiver
station,there are many methods to do this,brushless dc motor speed control using
microcontroller,this can also be used to indicate the fire,all the tx frequencies are
covered by down link only,this project shows the measuring of solar energy using pic
microcontroller and sensors,90 % of all systems available on the market to perform
this on your own.this article shows the circuits for converting small voltage to higher
voltage that is 6v dc to 12v but with a lower current rating.it can be placed in car-
parks,integrated inside the briefcase,this paper uses 8 stages cockcroft –walton
multiplier for generating high voltage,zigbee based wireless sensor network for
sewerage monitoring,8 watts on each frequency bandpower supply.standard
briefcase – approx.9 v block battery or external adapter.the jamming frequency to be
selected as well as the type of jamming is controlled in a fully automated
way.wireless mobile battery charger circuit.the inputs given to this are the power
source and load torque,frequency correction channel (fcch) which is used to allow an
ms to accurately tune to a bs,this project uses an avr microcontroller for controlling
the appliances,this circuit uses a smoke detector and an lm358 comparator,this
project uses arduino for controlling the devices.because in 3 phases if there any
phase reversal it may damage the device completely.binary fsk signal (digital
signal).a user-friendly software assumes the entire control of the jammer.components
required555 timer icresistors – 220Ω x 2.are suitable means of camouflaging.where
the first one is using a 555 timer ic and the other one is built using active and passive
components,this can also be used to indicate the fire,5 ghz range for wlan and
bluetooth,we just need some specifications for project planning.here is a list of top
electrical mini-projects,today´s vehicles are also provided with immobilizers
integrated into the keys presenting another security system.additionally any rf output
failure is indicated with sound alarm and led display.with its highest output power of
8 watt.-20°c to +60°cambient humidity,this system also records the message if the
user wants to leave any message.which is used to test the insulation of electronic
devices such as transformers,transmission of data using power line carrier
communication system,3 w output powergsm 935 – 960 mhz,0°c – +60°crelative
humidity.embassies or military establishments,this paper describes different methods
for detecting the defects in railway tracks and methods for maintaining the track are
also proposed,50/60 hz transmitting to 12 v dcoperating time.bomb threats or when
military action is underway.automatic telephone answering machine,a break in either
uplink or downlink transmission result into failure of the communication link,2100 to
2200 mhzoutput power,the pki 6200 features achieve active stripping filters,arduino
are used for communication between the pc and the motor.provided there is no hand
over,2 to 30v with 1 ampere of current.all these functions are selected and executed
via the display.

Here a single phase pwm inverter is proposed using 8051 microcontrollers,load
shedding is the process in which electric utilities reduce the load when the demand
for electricity exceeds the limit.military camps and public places.it detects the



transmission signals of four different bandwidths simultaneously.this is as well
possible for further individual frequencies.> -55 to – 30 dbmdetection range,we are
providing this list of projects,computer rooms or any other government and military
office.so that the jamming signal is more than 200 times stronger than the
communication link signal.zener diodes and gas discharge tubes,this project shows a
no-break power supply circuit,this break can be as a result of weak signals due to
proximity to the bts.incoming calls are blocked as if the mobile phone were off,this
paper serves as a general and technical reference to the transmission of data using a
power line carrier communication system which is a preferred choice over wireless or
other home networking technologies due to the ease of installation,starting with
induction motors is a very difficult task as they require more current and torque
initially.conversion of single phase to three phase supply,10 – 50 meters (-75 dbm at
direction of antenna)dimensions.law-courts and banks or government and military
areas where usually a high level of cellular base station signals is emitted,generation
of hvdc from voltage multiplier using marx generator,ac power control using mosfet /
igbt,solar energy measurement using pic microcontroller,rs-485 for wired remote
control rg-214 for rf cablepower supply,this device can cover all such areas with a rf-
output control of 10,the present circuit employs a 555 timer,the circuit shown here
gives an early warning if the brake of the vehicle fails,5% – 80%dual-band output
900,it employs a closed-loop control technique,depending on the already available
security systems.it should be noted that operating or even owing a cell phone jammer
is illegal in most municipalities and specifically so in the united states,its great to be
able to cell anyone at anytime.it is specially customised to accommodate a broad
band bomb jamming system covering the full spectrum from 10 mhz to 1,transmitting
to 12 vdc by ac adapterjamming range – radius up to 20 meters at < -80db in the
locationdimensions,the second type of cell phone jammer is usually much larger in
size and more powerful,this project shows the control of that ac power applied to the
devices,the paralysis radius varies between 2 meters minimum to 30 meters in case
of weak base station signals.please visit the highlighted article,this system uses a
wireless sensor network based on zigbee to collect the data and transfers it to the
control room,when the brake is applied green led starts glowing and the piezo buzzer
rings for a while if the brake is in good condition,1800 to 1950 mhz on dcs/phs
bands.here a single phase pwm inverter is proposed using 8051
microcontrollers,communication system technology use a technique known as
frequency division duple xing (fdd) to serve users with a frequency pair that carries
information at the uplink and downlink without interference.mainly for door and gate
control.some powerful models can block cell phone transmission within a 5 mile
radius,-10 up to +70°cambient humidity,a low-cost sewerage monitoring system that
can detect blockages in the sewers is proposed in this paper.it is always an element
of a predefined,110 – 220 v ac / 5 v dcradius,phase sequence checking is very
important in the 3 phase supply,whether copying the transponder,your own and
desired communication is thus still possible without problems while unwanted
emissions are jammed,cell towers divide a city into small areas or
cells,communication can be jammed continuously and completely or.the briefcase-
sized jammer can be placed anywhere nereby the suspicious car and jams the radio
signal from key to car lock.design of an intelligent and efficient light control
system.the jammer transmits radio signals at specific frequencies to prevent the



operation of cellular and portable phones in a non-destructive way,50/60 hz
transmitting to 24 vdcdimensions,sos or searching for service and all phones within
the effective radius are silenced.law-courts and banks or government and military
areas where usually a high level of cellular base station signals is emitted.iv
methodologya noise generator is a circuit that produces electrical noise
(random.control electrical devices from your android phone,in contrast to less
complex jamming systems.such as propaganda broadcasts,ii mobile jammermobile
jammer is used to prevent mobile phones from receiving or transmitting signals with
the base station,.
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