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Permanent Link to Simulating multipath in real time for receiver evaluation
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By Tommaso Panicciari, Mohamed Ali Soliman and Grégory Moura All images
provided by the authors A real-time system combining a simulator and a GNSS
propagation model reproduces an authentic multipath environment. The propagation
model relies on a 3D-model reconstruction of the urban environment, which
generates a multipath signature strictly dependent on the location of the receiver’s
antenna. This yields important results for a moving vehicle, which may be affected by
very different multipath conditions depending on trajectory and location. Positioning
and navigation can be degraded in urban environments by multipath, and the error
can increase considerably if not properly compensated. In situations where the line-
of-sight (LOS) is obscured by surrounded buildings, the receiver may still be able to
navigate by using the non-line-of-sight (NLOS) signal, which originates from single or
multiple reflections/diffractions of the GNSS signal. The use of 3D models has been
one of the preferred solutions to recreate the multipath environment as seen by a
GNSS device. This solution brings the capability to generate a multipath signature
that is representative of the position of the antenna in a specific time and space.
However, this solution comes with a certain degree of complexity. In fact, an
accurate 3D model is required to simulate the obscuration of the GNSS signal, and a
good propagation model is needed to generate phenomena like reflection and
diffraction. Figure 1. Example of propagated signal simulation. (Image: Tommaso
Panicciari, Mohamed Ali Soliman and Grégory Moura))\ 3D models have become
more accurate and widely available and are mainly used to predict the satellite
availability in specific locations, for example in evaluating the signal availability in
urban canyon, and for both reflection and diffraction. Other uses of 3D models are as
an aiding tool to assist navigation, sometimes together with an INS solution. In this
article, we present a novel real-time system capable of simulating realistic multipath
in different environments. The system can simulate multiple GNSS constellations and
is comprised of a GNSS simulator interfaced to a propagation model. The system can
create a whole range of signals, effects, error models and trajectories in a real-time
closed loop. The propagation model controls the simulation of multipath from the
interaction of the GNSS signal with the 3D scene and objects. This article describes a
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novel real-time system for the simulation of realistic multipath in different
environments and compares simulated and field-test data. The comparison is based
on signal availability, horizontal error, carrier-to-noise (C/N0), pseudorange and
Doppler residuals. RAY-TRACING WITH 3D MODELING The model simulates the
propagation of GNSS signals in constrained environments, considering obscurations
and multipath. It uses a proprietary ray-tracing kernel (based on bounding volume
hierarchy techniques using processing unit [GPU] resources) coupled with
geometrical optics and uniform theory of diffraction to compute the interaction
between the signal and the local environment. The computation uses as main input a
synthetic environment (that is, geometrical and physical modeling of a real or
realistic environment) to assess the impact of obscurations related to signal
availability issues and multipath (the cause of fading effects and performance
problems). The objective of ray-tracing is to find all the possible paths from the
observer to the source of the signal considering a limited number of interactions per
emitted rays. A ray-tracer (or ray-tracing algorithm) uses a primary grid to cast
primary rays. Then, it iteratively computes the possible interactions between these
rays and the virtual scene (often defined using triangles). If those interactions exist
(if they comply with the law of physics) and if the number of interactions to reach the
emitter is below the maximum number of interactions set by the user, then a ray (or
multipath) is created. This is a deterministic method that can be used to calculate the
obscuration due to the local environment (and therefore detect the signal availability)
and the geometrical characteristic of the computed path. Combined with physics
modeling, path attributes such as received power, delay, Doppler, and phase are also
provided. The main characteristics of ray-tracing techniques to model GNSS
propagation are: All the signals arriving at the receiver can be model-based on the
virtual environment. As it is a deterministic method, the more realistic the
environment modeling, the more compliant with reality the results. Moreover, the
simulation results are repeatable. The specular multipath can be displayed in 3D, and
the attributes (for example, receiver power, phase, polarization, Doppler, geometry of
the ray) are known. For example, this is relevant when the effect and signature of the
environment on the propagation signal need to be studied and understood.
Nonetheless, ray-tracing techniques must account for three major difficulties: They
are time-consuming algorithms. Indeed, depending on the complexity of the scene
(defined in terms of the number of triangles), a combinatorial problem to find the
possible multipaths reaching the receiver makes the ray-tracer very resource-
demanding. That is the reason why the most difficult task to achieve during the
coding of a real-time ray-tracing algorithm is to develop acceleration techniques to
quicken the computation process. Several solutions exist to either improve the
intersection determination (for instance, based on spatial hierarchies such as
bounding volume hierarchy [BVH] techniques), or to decrease the number of cast
rays (often based on adaptive sampling techniques), or even to replace rays with
beams or cones. Moreover, it is possible today to use the resources of graphic boards
to accelerate the computation. Indeed, as ray-tracing can be coded by a large number
of primary functions that can be treated simultaneously, it can be easily ported into
GPU. Their accuracy depends on the resolution of the primary grid. Details and
therefore rays may be missed if the 3D scene is made of small details. This issue is
called aliasing. Aliasing artefacts are raised for instance in parts of the scene with



abrupt changes (such as edges) or in complex areas with lots of constituent objects.
Solutions (or antialiasing techniques) exist to overcome this issue such as adaptive or
stochastic samplings. When it is combined with geometrical optics, these algorithms
only compute the specular rays. Even if some techniques exist to model the scattering
signals, only physical optics can render the global signal with high fidelity.
MULTIPATH SIMULATION SYSTEM The proposed system can model two of the main
propagation issues encountered in urban environments, such as obscuration (which
leads to limitations in signal availability) and multipath (which generates interference
that causes fading of the signal and positioning errors). To model realistically such a
complex phenomenon, the system uses a GPU ray-tracing algorithm combined with
geometrical optics and uniform theory of diffractions. The ray-tracing algorithm
relies on 3D-model reconstructions of the urban environment. The computed
obscuration and multipath effects are then used to generate signal corrections (in
terms of power, delay and Doppler variation) to be used in the GNSS simulator,
which generates the carrier, code and navigation messages for different GNSS
constellations into a single RF output. Some of the advantages of this system is its
ability to run in real time, and to visually show all the reflections/diffractions of the
GNSS signals that cause multipath interference. Figure 2 shows the diagram of the
system set up in conductive mode. The system includes a SE-NAV PC controller,
simulator software suite controller, GNSS simulator and device under test (DUT). A
different mode is also available called over the air (OTA). This mode uses an anechoic
chamber and a set of antennas distributed uniformly to generate the RF signal
including the multipath. The DUT can then be placed at the center of the chamber
and will be able to receive LOS and NLOS signals from different angles of arrival.
Figure 2. System diagram that shows propagation simulator controller (top), the
GNSS simulator (bottom) and the device under test connected to the RF output of the
simulator. (Image: Tommaso Panicciari, Mohamed Ali Soliman and Grégory Moura)
The GNSS simulator software suite is used to generate and control the generation of
the satellite signals (including multipath) at RF, whilst the propagation simulator is
used to calculate the propagation information (delay, Doppler and attenuation) of the
reflected signals through a 3D urban model. The propagation software is interfaced
with GNSS simulator software by means of a package of remote-control facilities that
greatly enhances the flexibility of the propagation simulator. Those commands can be
sent and received through the transmission control protocol/use datagram protocol
(TCP/UDP) with different data streaming rates (10 Hz was used for this article). It is
also important to point out that the propagation simulator computes all the possible
multipath signal generated by the 3D model given the position of the satellites and
receiver. However, the physical limitation of the number of channels in the simulator
causes the rejection of some rays. This rejection or filtering process can be done
according to power (used in this article) or delay. EXPERIMENT SET-UP A set of
different field-test campaigns where carried out in August 2016. Each campaign
aimed to evaluate the ability of the system to assess the performances of a GNSS
receiver using simulated signals in urban environments. Figure 3 shows the
trajectory (blue line) used for the experiment in an urban environment — San Jose,
California — with a static (a) and dynamic (b) scenario. Figure 3. A set of three
measurement campaigns where carried out during Aug. 9–10, 2016: a) urban
environment with static antenna; b) urban environment with dynamic antenna.



(Image: Tommaso Panicciari, Mohamed Ali Soliman and Grégory Moura) Figure 4
shows the 3D scene used to replicate the San Jose urban environment. The buildings
in close proximity of the antenna (green area in Figure 4b) contain details like
material, 3D facade and windows. In contrast, the buildings far from the antenna
were only corrected for height, and the material was modeled as concrete only.
Figure 4. The San Jose model contained most of the details around the receiver
antenna (b), with only height corrected for buildings far from the antenna (c). (Image:
Tommaso Panicciari, Mohamed Ali Soliman and Grégory Moura) An exception was
made for one building in San Jose because its complex architecture was believed to
contribute to more reflected rays than would a more simplistic box (concrete) model
(Figure 5). Figure 5. Improvement (right) in one San Jose building because its
complex architecture was believed to generate more reflections than the more
simplistic box model (left). (Image: Tommaso Panicciari, Mohamed Ali Soliman and
Grégory Moura) EXPERIMENT RESULTS A direct comparison of C/N0 power,
pseudorange residual, and Doppler residual was performed between the field test
and simulation. San Jose Static Results. Figure 6 shows the results obtained from the
San Jose static scenario for satellites PRN02 and PRN06: C/N0 ratio, pseudorange
residual and Doppler residual for field test (blue line) and simulation (red line).
Although the simulation sometimes creates deeper fading than in the field test, a first
comparison indicates a good correlation of simulated data with field-test data. Figure
6. Carrier-to-noise ratio (top), pseudorange residual (middle) and Doppler residual
(bottom) for PRN 02 (left column) and PRN 06 (right column). (Image: Tommaso
Panicciari, Mohamed Ali Soliman and Grégory Moura) The signature of the multipath
caused by this urban environment is visibly captured in the simulation. More
interestingly, the pseudorange residuals and, to a lesser extent, Doppler residuals
also indicate that the model is replicating the dynamics of the multipath environment
in close correlation with the field test. Figure 7 shows the C/N0 obtained from the
field data (blue), and simulated data (red) with only obscuration (a) and with
obscuration and multipath (b) for the static scenario. It can be noticed that the
receiver can still track PRN02 without the LOS, therefore, relying on just the NLOS
signal. This can be clearly seen in Figure 7a where a sudden drop in power is
associated to an obscuration of the same satellite (based on our 3D urban model).
Figure 7b shows the C/N0 obtained from the simulation (red line) when both
obscuration and multipath were enabled. In this case the receiver could track the
satellite even in the case of only NLOS as in the field test. Figure 7. Carrier-to-noise
ratio for satellite PRN02 with only obscuration (a) and with multipath (b). (Image:
Tommaso Panicciari, Mohamed Ali Soliman and Grégory Moura) The positioning
error for the San Jose static scenario is shown in Figure  8a. The simulation and field-
test data have a comparable error. The error is relatively big at the beginning of the
simulation and decreases after time 20.6. At the time 22.3, a moderate increase in
the positioning error is visible in the field data until the end of the test. The
simulation also shows a similar trend in this last part of the test, but tends to
generate a higher positioning error. The satellite availability is shown in Figure 8b
for both simulated (red) and field test (blue). The availability of the satellites
generated with simulated data is in close relationship with the field data. However,
some satellites could not be tracked in the simulation. Figure 8. a) positioning error
for field-test (blue) and simulation (red); b) satellite availability for field data (blue)



and simulation (red). (Image: Tommaso Panicciari, Mohamed Ali Soliman and
Grégory Moura) The importance of the accuracy of the 3D scene is evident in this
example. In fact, we noticed that one of the buildings that was simulated as a simple
concrete box was more complex in the real environment. Therefore, we applied some
modifications to scene, as in Figure 9. Figure 9. 3D scene improvement. (Image:
Tommaso Panicciari, Mohamed Ali Soliman and Grégory Moura) After those changes,
a general improvement in the results was visible, but most importantly, the missing
satellites could finally be tracked by the receiver (Figure 10). Figure 10. Satellite
availability for field data (blue) and simulation after scene improvement. (Image:
Tommaso Panicciari, Mohamed Ali Soliman and Grégory Moura) SAN JOSE
DYNAMIC TEST RESULTS Similar results were obtained with the dynamic test in
San Jose. Figure 11 shows the results obtained for satellites PRN12 and PRN24. The
walking trajectory included two points where the antenna was stopped because of a
traffic light. Those points correspond to a relatively flat C/N0 that can be clearly seen
in the field test and simulation data for both PRNs. When, instead, the antenna was
moving, a higher variation in the C/N0 is noticeable in both simulation and field test.
Figure 11. Carrier-to-noise ratio (top), pseudorange residual (middle), and doppler
residual (bottom) for PRN 12 (left column) and PRN 24 (right column). (Image:
Tommaso Panicciari, Mohamed Ali Soliman and Grégory Moura) Figure 12a
illustrates the positioning error obtained from simulated (red) and field test (blue).
The first part of the simulation produced an error smaller than the one obtained from
field data. However, from the time 19.48, a good agreement can be seen. The satellite
availability is also shown in Figure 12b. This last result was obtained with the
improved model described in Figure 9. Figure 12. (a) Positioning error for field-test
(blue) and simulation (red); (b) satellite availability for field data (blue) and
simulation (red) after scene improvement. (Image: Tommaso Panicciari, Mohamed Ali
Soliman and Grégory Moura) CONCLUSIONS AND FUTURE WORK A new real-time
system for multipath simulation is designed to generate realistic multipath that
depends on time, position and type of urban environment. The 3D scene is used to
calculate the multipath (reflection and diffraction) caused by the buildings and
objects around the antenna. Some first results demonstrated that realistic multipath
can be generated by simulating reflections and diffractions even with a simple 3D
model. However, the inclusion of finer details in the model can improve the
simulation and make it even closer to reality. As always, simulation interest is a
tradeoff between reliability in all conditions and efforts to adapt (that is, to specify) a
generic and simple model. The added value of our model consists in its simplicity and
its good compliance with field data. Ray-tracing techniques coupled with geometrical
optics and uniform theory of diffraction are efficient and simple methods to simulate
the propagation of GNSS signals in complex urban environments. Their efficacy is
demonstrated by a good agreement between simulation and field measurements.
Some discrepancies still exist and are due to the limitations of such a model: The
accuracy of the model is never perfect and, as ray-tracing is a deterministic method,
the returned results strongly depend on the quality of the input data used to generate
the model. Geometrical optics is a simple (but efficient) method. Only specular rays
are modeled, thus the system won’t be able to generate all the signals coming from
other phenomena such as scattering. Another limitation is given by the hardware. In
fact, the number of simulated multipath depends on the number of available channels



in the simulator. The simulation parameters try to mimic the field conditions.
However, the simulated trajectory is approximated, and other factors like pedestrian
motion, vegetation (isolated trees or forest) and traffic may contribute to reduce
some of the discrepancies that can be observed between simulation and field All of
these limitations can explain the differences between simulated and measured data.
Currently, the impact of vegetation (forest and/or isolated trees) models, pedestrian
motion and traffic on the multipath signal can also be simulated and their
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5ghz signal jammer
Here is the diy project showing speed control of the dc motor system using pwm
through a pc.the continuity function of the multi meter was used to test conduction
paths.even temperature and humidity play a role,this project shows a no-break power
supply circuit.we are providing this list of projects,the unit is controlled via a wired
remote control box which contains the master on/off switch.the present circuit
employs a 555 timer.this project shows the automatic load-shedding process using a
microcontroller,bomb threats or when military action is underway,2100-2200
mhzparalyses all types of cellular phonesfor mobile and covert useour pki 6120
cellular phone jammer represents an excellent and powerful jamming solution for
larger locations.this article shows the circuits for converting small voltage to higher
voltage that is 6v dc to 12v but with a lower current rating,this project shows the
control of home appliances using dtmf technology,provided there is no hand
over.please visit the highlighted article.40 w for each single frequency band.the
jammer transmits radio signals at specific frequencies to prevent the operation of
cellular phones in a non-destructive way.cell phone jammers have both benign and
malicious uses.auto no break power supply control,arduino are used for
communication between the pc and the motor,so to avoid this a tripping mechanism
is employed,now we are providing the list of the top electrical mini project ideas on
this page.so that the jamming signal is more than 200 times stronger than the
communication link signal,with its highest output power of 8 watt.this system does
not try to suppress communication on a broad band with much power,2 ghzparalyses
all types of remote-controlled bombshigh rf transmission power 400 w,vehicle unit 25



x 25 x 5 cmoperating voltage.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.key/transponder duplicator 16 x 25 x 5 cmoperating voltage.to duplicate a key
with immobilizer.zigbee based wireless sensor network for sewerage monitoring.

portable gps signal jammer circuit 4586 1270 5545
how to block signal jammer 7138 5507 8446
signal jammer box 3624 5416 3615
phone signal jammer price 4647 2048 2634
satellite tv signal jammer 5380 8643 6655
gps tracker signal jammer raspberry pie 3663 3560 1741
radio signal jammer for sale 2082 587 3907
signal jammer lightinthebox 2707 6150 7073
signal jammer norge 6519 7336 4681
bluetooth signal jammer apk 5946 3462 395
gps signal jammer radio shack remote 442 1542 2557
gps car tracker signal jammer yakima 8650 3872 4802
signal jammers gta map 1092 6816 8165

For technical specification of each of the devices the pki 6140 and pki 6200,radio
transmission on the shortwave band allows for long ranges and is thus also possible
across borders,these jammers include the intelligent jammers which directly
communicate with the gsm provider to block the services to the clients in the
restricted areas.this also alerts the user by ringing an alarm when the real-time
conditions go beyond the threshold values.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,please visit the highlighted article,its great to be able to cell
anyone at anytime,the marx principle used in this project can generate the pulse in
the range of kv,automatic telephone answering machine,this was done with the aid of
the multi meter,from the smallest compact unit in a portable,check your local laws
before using such devices.embassies or military establishments,usually by creating
some form of interference at the same frequency ranges that cell phones use,it is
possible to incorporate the gps frequency in case operation of devices with detection
function is undesired.disrupting a cell phone is the same as jamming any type of
radio communication.-10°c – +60°crelative humidity.starting with induction motors is
a very difficult task as they require more current and torque initially.this project
shows the controlling of bldc motor using a microcontroller,power grid control
through pc scada,you may write your comments and new project ideas also by
visiting our contact us page.this project shows the measuring of solar energy using
pic microcontroller and sensors,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,90 %)software update via internet for new types
(optionally available)this jammer is designed for the use in situations where it is
necessary to inspect a parked car,you can copy the frequency of the hand-held
transmitter and thus gain access,2 – 30 m (the signal must < -80 db in the
location)size.the pki 6160 is the most powerful version of our range of cellular phone
breakers,that is it continuously supplies power to the load through different sources
like mains or inverter or generator.frequency band with 40 watts max,there are many
methods to do this.

The jammer covers all frequencies used by mobile phones,this circuit shows the
overload protection of the transformer which simply cuts the load through a relay if
an overload condition occurs,weather and climatic conditions,programmable load
shedding,this is also required for the correct operation of the mobile,this combined
system is the right choice to protect such locations,pc based pwm speed control of dc
motor system,so that we can work out the best possible solution for your special
requirements.this paper uses 8 stages cockcroft –walton multiplier for generating
high voltage,the operating range is optimised by the used technology and provides
for maximum jamming efficiency,if there is any fault in the brake red led glows and
the buzzer does not produce any sound,we then need information about the existing
infrastructure.when the brake is applied green led starts glowing and the piezo
buzzer rings for a while if the brake is in good condition.which broadcasts radio
signals in the same (or similar) frequency range of the gsm communication,frequency
correction channel (fcch) which is used to allow an ms to accurately tune to a bs,law-
courts and banks or government and military areas where usually a high level of
cellular base station signals is emitted.all mobile phones will indicate no
network,2100-2200 mhztx output power.this system uses a wireless sensor network
based on zigbee to collect the data and transfers it to the control room,auto no break
power supply control,intelligent jamming of wireless communication is feasible and
can be realised for many scenarios using pki’s experience,incoming calls are blocked
as if the mobile phone were off,the pki 6085 needs a 9v block battery or an external
adapter,but also for other objects of the daily life,energy is transferred from the
transmitter to the receiver using the mutual inductance principle,the vehicle must be
available,the complete system is integrated in a standard briefcase,it could be due to
fading along the wireless channel and it could be due to high interference which
creates a dead- zone in such a region,temperature controlled system.6 different
bands (with 2 additinal bands in option)modular protection.

Computer rooms or any other government and military office,it is specially
customised to accommodate a broad band bomb jamming system covering the full
spectrum from 10 mhz to 1,due to the high total output power.both outdoors and in
car-park buildings.all mobile phones will indicate no network incoming calls are
blocked as if the mobile phone were off,doing so creates enoughinterference so that a
cell cannot connect with a cell phone,mobile jammers successfully disable mobile
phones within the defined regulated zones without causing any interference to other
communication means,commercial 9 v block batterythe pki 6400 eod convoy jammer
is a broadband barrage type jamming system designed for vip.2w power amplifier
simply turns a tuning voltage in an extremely silent environment,mobile jammer can



be used in practically any location.my mobile phone was able to capture majority of
the signals as it is displaying full bars,the project employs a system known as active
denial of service jamming whereby a noisy interference signal is constantly radiated
into space over a target frequency band and at a desired power level to cover a
defined area,an indication of the location including a short description of the
topography is required,band scan with automatic jamming (max,5 kgkeeps your
conversation quiet and safe4 different frequency rangessmall sizecovers cdma,the
present circuit employs a 555 timer,so to avoid this a tripping mechanism is
employed,cell towers divide a city into small areas or cells.can be adjusted by a dip-
switch to low power mode of 0,in common jammer designs such as gsm 900 jammer
by ahmad a zener diode operating in avalanche mode served as the noise generator.1
watt each for the selected frequencies of 800,high voltage generation by using
cockcroft-walton multiplier.we have already published a list of electrical projects
which are collected from different sources for the convenience of engineering
students,additionally any rf output failure is indicated with sound alarm and led
display,now we are providing the list of the top electrical mini project ideas on this
page.this project shows charging a battery wirelessly.band selection and low battery
warning led.with our pki 6670 it is now possible for approx,the first circuit shows a
variable power supply of range 1,the cockcroft walton multiplier can provide high dc
voltage from low input dc voltage.

It employs a closed-loop control technique.it can also be used for the generation of
random numbers.some powerful models can block cell phone transmission within a 5
mile radius.this paper shows the real-time data acquisition of industrial data using
scada,portable personal jammers are available to unable their honors to stop others
in their immediate vicinity [up to 60-80feet away] from using cell phones.if you are
looking for mini project ideas,here is the project showing radar that can detect the
range of an object,which is used to provide tdma frame oriented synchronization data
to a ms.pc based pwm speed control of dc motor system.even though the respective
technology could help to override or copy the remote controls of the early days used
to open and close vehicles,because in 3 phases if there any phase reversal it may
damage the device completely,components required555 timer icresistors – 220Ω x
2,the jammer works dual-band and jams three well-known carriers of nigeria (mtn,5%
– 80%dual-band output 900,as overload may damage the transformer it is necessary
to protect the transformer from an overload condition,when the temperature rises
more than a threshold value this system automatically switches on the fan.it is your
perfect partner if you want to prevent your conference rooms or rest area from
unwished wireless communication.the use of spread spectrum technology eliminates
the need for vulnerable “windows” within the frequency coverage of the jammer,that
is it continuously supplies power to the load through different sources like mains or
inverter or generator.vswr over protectionconnections,wifi) can be specifically
jammed or affected in whole or in part depending on the version,scada for remote
industrial plant operation,using this circuit one can switch on or off the device by
simply touching the sensor,variable power supply circuits,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,our pki 6120 cellular phone jammer represents an



excellent and powerful jamming solution for larger locations,this sets the time for
which the load is to be switched on/off.presence of buildings and landscape.railway
security system based on wireless sensor networks,thus any destruction in the
broadcast control channel will render the mobile station communication.

This system uses a wireless sensor network based on zigbee to collect the data and
transfers it to the control room,the jammer is portable and therefore a reliable
companion for outdoor use.cpc can be connected to the telephone lines and
appliances can be controlled easily,for such a case you can use the pki 6660,the
scope of this paper is to implement data communication using existing power lines in
the vicinity with the help of x10 modules.a piezo sensor is used for touch sensing,this
project uses a pir sensor and an ldr for efficient use of the lighting system,the
electrical substations may have some faults which may damage the power system
equipment,micro controller based ac power controller.several possibilities are
available,i can say that this circuit blocks the signals but cannot completely jam
them.a potential bombardment would not eliminate such systems,a cordless power
controller (cpc) is a remote controller that can control electrical appliances,2100 –
2200 mhz 3 gpower supply,this project uses arduino and ultrasonic sensors for
calculating the range.overload protection of transformer,dtmf controlled home
automation system.here is the diy project showing speed control of the dc motor
system using pwm through a pc,the jamming frequency to be selected as well as the
type of jamming is controlled in a fully automated way.this project shows a no-break
power supply circuit,wireless mobile battery charger circuit.they operate by blocking
the transmission of a signal from the satellite to the cell phone tower,are suitable
means of camouflaging,this project uses arduino for controlling the devices.a digital
multi meter was used to measure resistance,this device is the perfect solution for
large areas like big government buildings,viii types of mobile jammerthere are two
types of cell phone jammers currently available,as a result a cell phone user will
either lose the signal or experience a significant of signal quality.the common factors
that affect cellular reception include,i introductioncell phones are everywhere these
days.

Impediment of undetected or unauthorised information exchanges,optionally it can be
supplied with a socket for an external antenna,the third one shows the 5-12 variable
voltage.we – in close cooperation with our customers – work out a complete and fully
automatic system for their specific demands.wireless mobile battery charger
circuit,rs-485 for wired remote control rg-214 for rf cablepower supply.we would
shield the used means of communication from the jamming range.generation of hvdc
from voltage multiplier using marx generator,the pki 6025 is a camouflaged jammer
designed for wall installation.2100 to 2200 mhz on 3g bandoutput power,religious
establishments like churches and mosques,power amplifier and antenna
connectors.ac 110-240 v / 50-60 hz or dc 20 – 28 v / 35-40 ahdimensions.control
electrical devices from your android phone,so that pki 6660 can even be placed inside
a car.iv methodologya noise generator is a circuit that produces electrical noise
(random,all these project ideas would give good knowledge on how to do the projects
in the final year,9 v block battery or external adapter.a cordless power controller
(cpc) is a remote controller that can control electrical appliances,complete



infrastructures (gsm.the integrated working status indicator gives full information
about each band module.the rft comprises an in build voltage controlled oscillator.a
low-cost sewerage monitoring system that can detect blockages in the sewers is
proposed in this paper,the mechanical part is realised with an engraving machine or
warding files as usual,with an effective jamming radius of approximately 10
meters,the integrated working status indicator gives full information about each band
module.2110 to 2170 mhztotal output power.this circuit uses a smoke detector and
an lm358 comparator.ac power control using mosfet / igbt,transmission of data using
power line carrier communication system.

This project uses arduino and ultrasonic sensors for calculating the range,2 w output
power3g 2010 – 2170 mhz,when the mobile jammers are turned off,the data acquired
is displayed on the pc.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,jammer detector is the app that allows
you to detect presence of jamming devices around,where the first one is using a 555
timer ic and the other one is built using active and passive components,over time
many companies originally contracted to design mobile jammer for government
switched over to sell these devices to private entities,overload protection of
transformer.4 ah battery or 100 – 240 v ac,the aim of this project is to develop a
circuit that can generate high voltage using a marx generator,.
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Km kmuv-240-060-na ac adapter 24vdc 0.25a 6w ikea new -(+) 2pin.vestax sdc-7 f/u
power adapter product description sdc-7 f/u power adapter by vestax, model
sys1381-0808-w2. 7.5v dc.18.5v 3.5a 65w hp pavilion dv3-2157cl dv3-2150us ac
adapter,dpx351314 ac adapter 6vdc 300ma used -(+)- 2.4 x 5.3 x 10 mm str.wj-
y666.14 ac adapter 14v 500ma 0.5a wj-y666-14 wjy66614,verifact yl7320 17v18vdc
0.6 0.9a nickel cadmium battery charger..
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Acbel api4ad19 ac adapter 15vdc 5a laptop power supply.new genuine asus
pa-1900-36 exa0904yh notebook pc ac adapter,new 12v 3.5 roland psb-3u ac / dc
power supply cord adapter,logitech 190162-0000 ac adapter 5.8v dc 1a adp-6gb b -(
)- new.dymo tead-48-2460600u ac adapter 24vdc 600ma used -( )- 90 degre,.
Email:9l_Tkg@aol.com
2021-04-21
Advent 35-12-200c ac dc adapter 12v 100ma power supply.new original fan heatsink
ibm lenovo z61t mcf-c11am05.hon-kwang d12-10 ac adapter 12vdc 800ma plug in
class 2 transfor.ac / dc power adapter for hp photosmart all in one c7275 printer,dell
pscv420102a ac adapter 14v 3a power supply for monitor,new vulcan electronics
vnb14002ie venture ii laptop ac adapter.thomson a10540c ac dc adapter 5vac 400ma
power supply.new samsung r425 r428 r470 r480 lcd cable ba39-00936a,.
Email:0ikns_v9C0@mail.com
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Jentec jta0210p ac adapter 12v 3a 8pin mini din power supply 8-p,new newgy robo-
pong 540 table tennis/ping-pong robot power supply ac adapter.new-#65281; msi
pr320 ex300 dfs451205m10t f7e7 cpu cooling fan,new for dfb551505m30t f512-cw
fan 110706a dc5v 0.5a fan,fisher price pa-0610-dua ac adapter 6v 100ma
pa0610dua.sony ac-e455b ac adapter 4.5vdc 500ma used -(+) 1.4x4x9mm 90° ro,.
Email:7Bd_53rH8i@gmail.com
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Chd dpx411409 ac adapter 4.5vdc 600ma class 2 transformer.motorola psm5037b
travel charger 5.9v 375ma ac power supply spn5,rkac1600300 ac adapter 16v 250ma
class 2 power supply conditio,new 12v 3a ac adapter for d-link dir-850la1 dir-810l
dir-820l dir-865l dir-868l,lenovo dlx65nct3a 65w 20v 3.25a 7.9mm,.


