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Permanent Link to Innovation: Tracking down interference with likelihood mapping
2021/06/16
All photos courtesy of the author. Where Is It? By Paul Alves, Carmen Wong, Matthew
Clampitt, Eric Davis and Eunju Kwak INNOVATION INSIGHTS with Richard Langley
WE LIVE IN A POLLUTED WORLD. Sometimes even pristine environments are
desecrated. No, I’m not talking here about the rubbish on Mount Everest, nor the
leaching of heavy metals from tailing ponds, nor the plastic trash in the oceans, nor
the sulfur dioxide in the atmosphere. I’m talking about radio-frequency pollution. Just
as we would like to have our physical environment free of pollution for our better
health and that of the ecosystem, we would like the radio spectrum to be free of
pollution so that its users — virtually everyone on the planet — can have a better RF
experience, whether it be when listening to the radio, using a cell phone or operating
a GNSS receiver. We usually call RF pollution interference, or RFI for short, as it
interferes with the signal we are trying to receive. RFI can be accidental or
deliberate, in which case we call it jamming. As a shortwave radio enthusiast, I am
familiar with both types of RFI. Although the majority of the world’s radio stations
attempt to coordinate their broadcasts to ensure that two stations don’t try to beam
their signals to a particular area on the same or an adjacent frequency at the same
time, it does happen, ruining reception. And if a country doesn’t want its citizens
listening to certain foreign radio broadcasts, it might attempt to jam them as the
Soviet Union did in the past and as China, North Korea, Cuba and several other
countries still do. In this month’s column, we look at GNSS interference. In many
cases, GNSS interference is accidental, with a nearby radio device putting out a
signal at a fundamental frequency or a harmonic, which lies within the passband of
one of the GNSS frequencies. It could be intentional, too, and we’ve all heard about
GPS jammers including the so-called personal privacy devices that deliberately
interfere with GPS signal reception. Is there any way to detect GNSS interference
and to find its source so that remedial action can be taken? Yes and yes. A team of
authors from NovAtel tell us how. Interference is a growing concern among GNSS
users, particularly in parts of the world where radio frequency transmission is not
strictly regulated. Intentional interference and jamming is cheap and relatively easy
to obtain in the form of personal privacy devices (PPDs). These devices can
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sometimes cause unintended interference and jamming to important infrastructure
such as an airport. In this article, we describe a method for creating an interference
map using the NovAtel OEM7 Interference Tool Kit (ITK). The ITK is capable of
detecting and eliminating interference, and can be used to measure the power of a
received interferer. When data is collected for an area around a static and
continuously operating interference source, it can be used to map out the
interference over the affected area. We overview a method for mapping the
interference and, using a model of power loss over distance, creating a map of the
interferer’s likely position. We also discuss simulated results and three case studies
with live (real-data) interference sources from India, Canada and Japan. NovAtel
introduced the ITK in 2016. The ITK’s interference detection provides a list of
sources, which includes an estimate of the frequency, bandwidth and power of the
measured interference. It also provides the power levels across the entire frequency
band of the front end. Either of these can be used as measurements of the received
interference power levels. When the power levels for a given frequency are combined
from multiple locations, they can be used to estimate the power and location of the
interference source. The received power levels can also be combined to estimate the
interference power as a function of location. The performance degradation
experienced by one receiver at a given interference level can be extrapolated to other
receivers at the estimated interference levels. INTERFERENCE DETECTION The ITK
tools include the ability to visualize the power received across the input frequencies
(front-end) bands. This can be used to quickly and easily identify any irregularities in
the spectrum. These irregularities could be caused by internal interference, which is
interference between electrical components introduced through hardware integration
or installation. It can also be caused by external interference, such as by a PPD or
other nearby radio transmitter. The ITK’s detection feature identifies potential
interference and provides a list of the interference power, frequency and bandwidth.
This makes it easier for integrators to automate responses to potential interference
without the need to scan the spectrum themselves. FIGURE 1 shows the received
signal power and interference detection threshold for the GPS L1 frequency band. In
this case there is no interference detected. �FIGURE 1. Received signal power (blue)
and interference detection threshold (red) for L1. The detection threshold is
adjustable. However, if it is set too high, it can cause interference to be undetected; if
it is set too low, it can cause false detection. For this example, a fairly low value was
chosen because we were willing to manually identify the interference source and
ignore any false detection. The ITK also includes tools to mitigate interference,
limiting or eliminating its impact. This includes a high dynamic range mode, which is
effective in reducing the impact of interference. If this is not sufficient, then notch or
low-pass filters also can be applied to completely cut out parts of the spectrum to
neutralize the impact of interference or jamming. FREE-SPACE LOSS The mapping
algorithm, which will be discussed later, requires a model of the power loss as a
function of distance (d) to the transmitter. As the wave spreads from the transmission
source, the power is lost according to: (1) where Lp (dB) is the power loss in dB, d is
the distance in meters, and λ is the wavelength in meters. This equation can be
expanded into a function of frequency (f, in Hz) and distance (d, in millimeters).
Changing the units in this equation changes the constants.   �(2) For example, if the
transmitter is broadcasting at 1.237 GHz, then Equation (2) gives �(3) This ideal



power loss is significantly increased by physical obstructions that are common, such
as vehicles, buildings, trees or the terrain type. Different materials can have
significantly different impacts on the power loss. Some researchers have used a
precomputed power map and map matching for indoor positioning. This method uses
the expected received power to position a receiver. The same algorithm that is used
to position the receiver could also be used to position the transmitter. FIGURE 2
shows the received power as a function of distance that was observed for the Calgary
test. There is a large variability in the power, likely due to natural obstructions.
�FIGURE 2. Received power as a function of distance from the transmitter. The
equation for the line of best fit of this data is significantly different from Equation (3).
This is likely due to the obstructions and limited number of data points. Due to
problems with inaccuracies with this data fit, any further power calculations will use
Equation (2). MAPPING THE INTERFERENCE IMPACT Using a single observation of
the received interference power, a profile of the transmit power as a function of
location can be created using a power decay curve similar to that shown in Figure 2.
If we assume that the transmitter is at a given position and use the decay curve
through the observed power, then we can estimate the transmit power at that
location. When we do this for multiple locations, a power profile is created. This
process is shown in FIGURE 3. When these plotted estimates are connected
continuously, then we get a power profile. �FIGURE 3. Received power as a function
of distance from the transmitter. This power profile could pertain to a lower power
transmitter that is relatively close to the receiving antenna or could be a stronger
transmitter that is farther away. A single transmitter at any location could be
responsible for the received power depending on the power of the transmitter. When
additional measurement points are added at different locations, the estimated powers
of the transmitter for each individual observation can be combined. The estimated
transmit power at some of the potential transmitter locations will match between the
observations. For potential interferer locations that are far from the true transmitter
location, the observations will conflict with each other. Creating this type of power
profile can be useful for pre-analysis. If we assume that none of the measurement
locations can observe the interference, then the received interference must be equal
to or less than the noise floor. If we assume that the received interference is at the
noise floor, then we can use this profile map to identify the power of any hidden,
undetectable transmitters in a region. An interferer may be broadcasting under the
noise floor, undetectable at that power and distance. For example, if we want to
monitor an area for interference around critical infrastructure, such as an airport,
then we can deploy a network of ITK receivers. If no interference is detected, it is still
possible for interference to be present if the power level of the transmitter is low
enough that it does not reach any of the receivers above the noise floor. This analysis
can be used to estimate the minimum detectable interference across the area, and
used to determine the receiver network spacing and locations to ensure the minimum
detectable interference is immediately detected. FIGURE 4 shows an example of
measurement points from the India case study. It shows the estimated power of a
potentially undetectable interference source if no interference is detected anywhere
at the measurement points. Lighter colors indicate a higher undetectable
interference power. Notice how it is possible to miss a weak interferer that is close or
a high-powered interference source that is farther away. This also illustrates how



much information we can gather from zero-observation points where interference
could not be detected. �FIGURE 4. Locations and power of possibly hidden
interference sources that would be undetectable by observation points, shown as blue
dots (Map data: Google, DigitalGlobe). This method could be used to determine the
path or spacing of receivers to monitor a region to detect interference at a certain
level. With some history added into the model so that the uncertainty increased over
time, a single receiver or a fleet of receivers could plan out their routes to monitor for
interference. The estimated interference source power can be used to determine the
impact of the interference and give an estimate of the location of the interferer. A
single static interferer will be assumed when estimating the location of the interferer
using a goodness-of-fit model. A grid is created over the interference area. For each
point in the grid, the attenuation (power loss) model is used to calculate the residual
between the minimum transmit power and all power measurement points. If the
residuals are low for all the observed power locations, then this is the most likely
location of the interference transmitter. �FIGURE 5. Example of the goodness of fit
for potential transmitter location and power. FIGURE 5 shows an example of this
goodness-of-fit test. The red dot shows the location of a potential transmitter location
under test. Using the distance attenuation model, the predicted received power for
each of the measurement points is calculated. The difference between the expected
received power and the actual received power is an indication that this is not the
correct transmitter location. The root-mean-square error of the fit error for all the
observed points gives a likelihood that the transmitter is at this location. SIMULATED
RESULTS Using the goodness-of-fit method, we can generate reasonable
visualizations of the interference effect. FIGURE 6 shows an example map produced
from simulated interference to the east. �FIGURE 6. Interference map from a
simulation where the interference is on the east side (Map data: Google). The
expected power attenuation model matches perfectly with the data because it is a
simulation. Similar results were obtained when the interference was assumed to
come from the west and north. The yellow line shows a “roller-coaster” plot of the
interference power. The height of the line shows the relative received power. Notice
that it increases as we approach the source of the interference and decreases as the
path moves away from the interference. A combination of the roller-coaster plot and
the map give a quick visualization of the impact and location of the interference.
There is a slight ambiguity between the east and west side of the road because the
transmitter is close to the road. The goodness of fit works very well in this case to
identify the location of the interference source. FIGURE 7 shows a case where two
interference sources are simulated. In this case, the model breaks down because it
assumes that there is only a single interference source. The model clearly has
difficulties determining the location of the interference. Even with accuracy issues,
the model could still be used as a visualization of the interference that is easier to
interpret than looking at numbers in a table. �FIGURE 7. Interference map from a
simulation with 2 interference sources (Map data: Google). INDIA DATASET This
dataset was the initial motivation for this work. A customer reported intermittent
tracking problems with a newly installed receiver. The receiver would stop tracking
for a few hours every evening. Customer service visited the site to investigate.
Because of the intermittent nature of the problem, interference was suspected. An
OEM729 receiver was walked around the affected antenna in an attempt to find the



source of the interference and also to prove to the customer that interference was in
fact the cause of the tracking problems. FIGURE 8 shows the collected
measurements. The numbers shown are the received interference powers at each
location. It is possible to approximate the location of the interference and the
impacted area by looking closely at the measurements, but it takes some close
examination and interpretation. �FIGURE 8. Received interference power measured
when searching for interference in India. The source of the interference was
identified using this approach. It was found to be a weather station, which performs a
nightly upload of data collected throughout the day. This weather station broadcasts
at 1580 MHz, which was jamming L1. The customer was able to move the interfering
antenna to another site. The customer also could have used the ITK to apply a notch
filter, which would have mitigated the interference’s impact, but it is better to
remove the source of interference if possible. Using the data points collected, an
interference map can be generated using the method described. This map is shown in
FIGURE 9. The lighter color indicates a higher likelihood that the interference
transmitter is at that location. The location of the transmitter is also shown in the
figure. The likelihood map is very close to the actual location of the transmitter. It
gives a quick and easy-to-interpret visualization as opposed to individual
measurement points. �FIGURE 9. Interference map for the India case study (Map
data: Google, DigitalGlobe). CALGARY DATASET We were made aware of a potential
unintentional L2 interference device and took it to Cross Iron Mills mall, north of
Calgary, Canada, to investigate. FIGURE 10 shows a map of the area. �FIGURE 10.
Map of the test area showing the location of the interference source. We drove the
path shown in blue to characterize the interference, and collected data using an
OEM729 receiver with the ITK feature. Two buildings are near the interference
source: a smaller building to the north and a large building to the south. These
buildings block and shield the receiver from the interference when it is between the
interference and the receiver. The interference device was a transmitter to send
video from a drone to a monitor, broadcasting at 1.2 GHz with 800 milliwatts. It was
purchased online with no warnings about potential impacts it may have on other
systems or devices. As recreational drones (and their electronics) become more
popular, unintentional jammers and interference sources could become
commonplace. We have no continuous monitoring and enforcement for short-range
and short-duration unintentional jammers such as this one. Although many
commercial-grade receivers, such as ones common in cell phone and GPS watches,
were unaffected because they only operate at L1, the box the device came in also
indicates that there is a 1.5-GHz model capable of broadcasting at 2 watts. With 2
watts at 1.5 GHz, GPS L1 would be significantly jammed. This emphasizes the need
for interference detection and mitigation. Nothing is stopping recreational hobbyists
from accidentally jamming a significant number of users and services. FIGURE 11
shows the roller-coaster plot of the interference observed during the test. The height
of the yellow bars indicates the received power for the L2 interference. The power is
generally higher closer to the interference source and decreases as a function of
distance; however, there is a lot of deviation. Physical obstructions also cause
significant decreases in received power. �FIGURE 11. Observed power of the
interference source (yellow) over the test course (Map data: Google, Landsat /
Copernicus, DigitalGlobe). For example, on the north end of the small building,



shown on the right side of the figure, the observed interference power drops to
almost zero despite being relatively close to the interference source. The large
variations in power throughout the southern loop may be due to partial obstructions
from parked cars or outcrops of the building. These physical obstructions cause
larger decreases in received power than simply moving the antennas away from each
other. Since the interference was only broadcasting on L2, a position is still available
through the other GNSS frequencies. The GPS receiver had difficulty tracking GPS
L2 signals because of the interference. FIGURE 12 shows the number of GPS L2
signals tracked. As the receiver approached the interference source, it became more
and more difficult to track the L2 signals. As the receiver moved away from the
interference, or behind a physical obstruction (like a building), the impact of the
interference decreased and the signals were reacquired. �FIGURE 12. Number of L2
satellites tracked (red) over part of the test course (Map data: Google, Landsat /
Copernicus, DigitalGlobe). This shows how a simple device can inadvertently be
harmful. Anyone could have purchased this device to transmit video from their
recreational drone. Since this device only broadcasts on L2, the GPS of the drone and
many nearby devices would have been unaffected, while almost completely jamming
and disrupting any dual-frequency receivers nearby. FIGURE 13 shows the
interference goodness-of-fit map from the real data test. The map shows the correct
trend, but the peak of the map does not include the actual location of the interference
transmitter. This is due to inaccuracies in the power attenuation model. For example,
a significant shift to the south is due to the rapid decrease in power when moving
behind the north building. �FIGURE 13. Interference map from the real-data test.
When only the southern dataset is considered, we get a more accurate map, one not
impacted by the northern building. This is because the attenuation model does not
account for obstructions. The performance of this kind of model could be significantly
improved with a model that includes the topography and buildings. Despite the
inaccuracy of the map to precisely locate the interference source, these simple model
maps give a nice visualization of the interference. TOKYO REAL DATA RESULTS We
received a report of interference in Tokyo, Japan, and took a receiver there to
investigate. FIGURE 14 shows the maximum received power throughout the dataset.
The interference around 1570.69 MHz is obvious and easily to identify in the figure.
�FIGURE 14. Spectrum power level for the Tokyo dataset. FIGURE 15 shows the
observed power of the interference source when walking around the building. There
is a peak in the received power when moving to one side of the building, while the
observed power is relatively constant over the other three sides of the building. This
strongly suggests that the interference source is along the one side of the building.
�FIGURE 15. Observed power of the interference source (yellow) for the Tokyo
dataset (Map data: Google, Zenrin). This figure also shows the estimated goodness-of-
fit interference map produced using the algorithm described earlier. The source of
the interference could not be conclusively determined; however, we believe that the
source was emanating from one of the vehicles in the parking lot. This real example
illustrates how useful this visualization of the observed power is in understanding the
nature of the interference, identifying the source and localizing its effect. The
interference in this case did not cause a noticeable change in the number of satellites
or signals tracked. CONCLUSIONS This article showed a creative and useful
application of NovAtel’s Interference Tool Kit available as a feature on the OEM7 line



of receivers. The ITK can be used to create maps that show the estimated location of
an interferer as well as the impact of the interference on other users. We
demonstrated this using simulated datasets where the agreement between the
simulated and actual loss-of-power models made for overly optimistic results. Three
case studies are also shown: The original motivation for this work was a customer-
service case in India. The second is a case in Calgary where unintentional
interference was being caused by a drone video transmitter. The third dataset from
Tokyo was a similar example, where, unfortunately, the true interference source
could not be conclusively identified. The three interference case studies show the
importance of interference detection and mitigation because intentional and
unintentional interference sources are easy to obtain and are not easily monitored or
restricted. In one of these cases, a device that was naively purchased online as a UAV
video transmitter ended up jamming GPS L2 in an area of roughly 2,000 square
meters. With interference mitigation, it is possible to continue to work and operate in
these environments without interruption or significant impact.
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jual gps jammer surabaya tahun
Sony ac-v316a ac adapter 8.4vdc 1.94a used 110-240vac ~ 50/60hz.5 ghz range for
wlan and bluetooth,48a-18-900 ac adapter 18vac 900ma ~(~) 2x5.5mm used 120vac
power.it is convenient to open or close a …,ktec ksas0241200200hu ac adapter 12vdc
2a -(+)- 2x5.5mm switchin,this project shows a no-break power supply circuit,silicore
sld80910 ac adapter 9vdc 1000ma used 2.5 x 5.5 x 10mm,it was realised to
completely control this unit via radio transmission.samsung atadv10jbe ac adapter 5v
dc 0.7a charger cellphone power,toy transformer lg090100c ac adapter 9dc 1000ma
used -(+) 2x5x10.the output of that circuit will work as a jammer,potrans
up01011050 ac adapter 5v 2a 450006-1 ite power supply.lf0900d-08 ac adapter 9vdc
200ma used -(+) 2x5.5x10mm round barr,nokia acp-9u ac adapter 6.2v 720ma new
1.2 x 3.4 x 7.7mm round,samsung ap04214-uv ac adapter 14vdc 3a -(+) tip
1x4.4x6x10mm 100,redline tr 48 12v dc 2.2a power supply out 2000v 15ma for
quest_.if there is any fault in the brake red led glows and the buzzer does not
produce any sound,condor dv-1611a ac adapter 16v 1.1a used 3.5mm mono
jack.wada electronics ac7520a ac ac adapter used 7.5vdc 200ma,hp 463554-002 ac
adapter 19v dc 4.74a power supply,ic-dsi171002 ac adapter 4.6vdc 900ma used usb
connector switchin,raheem hagan from meadow lake is wanted for discharging a
firearm with intent and reckless discharge of a fire arm.sony bc-7f ni-cd battery
charger.cable shoppe inc oh-1048a0602500u-ul ac adapter 6vdc 2.5a used,hp compaq
384020-001 ac dc adapter 19v 4.74a laptop power supply,philips 4203 035 78410 ac
adapter 1.6vdc 100ma used -(+) 0.7x2.3.we have already published a list of electrical
projects which are collected from different sources for the convenience of
engineering students,adjustable power phone jammer (18w) phone jammer next
generation a desktop / portable / fixed device to help immobilize disturbance,vtech
du35090030c ac adapter 9vdc 300ma 6w class 2 transformer p,ault
7ca-604-120-20-12a ac adapter 6v dc 1.2a used 5pin din 13mm,ibm pa-1121-07ii ac



adapter 16vdc 7.5a 4pin female power supply.

gps repeater jammer tours 2405 8806
portable gps jammer sale colorado 7340 7148
gps volgsysteem jammer restaurant 4460 3968
gps jammer location system 5183 4433
gps jammer south africa 4538 7149
gps jammer distance phoenix 5942 5208
gps jammer military id 2674 3078
gmin gps jammer distance 7350 4015
how to beat fleetmatics gps jammer 7552 2477
gps jammer New Westminster 2014 6623
que es un gps jammer device 2750 7317
diy gps jammer proliferation 8826 6331
e bay chinese gps jammer product description 5207 4904
gps jammer canada 6201 4752
jammer gps opinie cnh 6535 3886
gps jammer order 3126 3056
how does gps jammer work table 4466 6513
taxi drivers using gps jammer currently 8521 767
networkfleet gps jammer com 4632 4045
diy gps jammer newark 5232 8216
is a gps jammer legal challenges 940 2339
gps jammer portable 6357 7777
gps jammer Mont-Saint-Hilaire 5088 3424
gps vehicle jammer welding 6513 6531
gps jammer uk football 2025 538
china gps jammer supplier 5290 3061
gps vehicle jammer work 7681 8030

Canon k30327 ac adapter 32vdc 24vdc triple voltage power supply,dve dsa-0301-05
ac adapter 5vdc 4a 4pin rectangle connector swit.fujitsu fmv-ac311s ac adapter
16vdc 3.75a -(+) 4.4x6.5 tip fpcac.sy-1216 ac adapter 12vac 1670ma used ~(~)
2x5.5x10mm round barre.phihong psm11r-120 ac adapter 12vdc 1.6a -(+)
2.1.x5.5mm 120vac,analog vision puaa091 +9v dc 0.6ma -(+)- 1.9x5.4mm used
power.as overload may damage the transformer it is necessary to protect the
transformer from an overload condition,powmax ky-05048s-29 battery charger 29vdc
1.5a 3pin female ac ad,chateau tc50c ac-converter 110vac to 220vac adapter 220
240v for,ge nu-90-5120700-i2 ac adapter 12v dc 7a used -(+) 2x5.5mm 100-2,it has
the power-line data communication circuit and uses ac power line to send operational
status and to receive necessary control signals,dell pa-1131-02d ac adapter 19.5vdc
6.7aa 918y9 used -(+) 2.5x5.,samsung pscv400102aac adapter 16vdc 2.5a power



supply wallmount,achme am138b05s15 ac dc adapter 5v 3a power supply.ktec
ksaa0500120w1us ac adapter 5vdc 1.2a new -(+)- 1.5x4mm swit,chicony a11-065n1a
ac adapter 19vdc 3.42a 65w used -(+) 1.5x5.5m.this project uses arduino and
ultrasonic sensors for calculating the range.fsp fsp050-1ad101c ac adapter 12vdc
4.16a used 2.3x5.5mm round b,fujitsu sec80n2-19.0 ac adapter 19vdc 3.16a used -
(+)- 3x5.5mm 1,find here mobile phone jammer,dell adp-70eb ac adapter 20vdc 3.5a
3pin pa-6 family 9364u for d,complete infrastructures (gsm,hp hstnn-da12 ac adapter
19.5v dc 11.8a used 5x7.4x12.7mm,du-bro kwik-klip iii ac adapter 1.5vdc 125ma
power supply.toshiba pa2450u ac adapter 15v dc 3a 45w new power supply.samsung
atadd030jbe ac adapter 4.75v 0.55a used,ultra energy 1018w12u2 ac adapter 12vdc
1.5a used -(+) 3x5.5mm r.csec csd0450300u-22 ac adapter 4.5vdc 300ma used -(+)
2x5.5mm po.aura i-143-bx002 ac adapter 2x11.5v 1.25a used 3 hole din pin.4.5vdc
350ma dc car adapter charger used -(+) 1x3.5x9.6mm 90 deg,mastercraft sa41-6a
battery carger 7.2vdc used -(+) power supply.

Zip drive ap05f-us ac adapter 5vdc 1a used -(+) 2.5x5.5mm round,suppliers and
exporters in delhi,delta adp-90sb bb ac adapter 19vdc 4.74a -(+) 2.5x5.5mm used
100.adapter ads-0615pc ac adapter 6.5vdc 1.5a hr430 025280a xact sir,514 ac
adapter 5vdc 140ma -(+) used 2.5 x 5.5 x 12mm straight ro.ault symbol
sw107ka0552f01 ac adapter 5v dc 2a new power supply,d-link ams47-0501000fu ac
adapter 5vdc 1a used (+)- 90° 2x5.5mm.electra 26-26 ac car adapter 6vdc 300ma
used battery converter 9,toshiba pa2444u ac adapter 15vdc 4a 60w original
switching powe,ibm 02k6543 ac adapter 16vdc 3.36a used -(+) 2.5x5.5mm 02k6553
n,cal-comp r1613 ac dc adapter 30v 400ma power supply.power grid control through
pc scada,lishin lse0202c2090 ac adapter 20v dc 4.5a power supply,finecom ac
adapter yamet plug not included 12vac 20-50w electron,astec aa24750l ac adapter
12vdc 4.16a used -(+)- 2.5x5.5mm,hp f1279a ac adapter 12vdc 2.5a used -(+)
2x4.8mm straight.code-a-phonedv-9500-1 ac adapter 10v 500ma power supply.lenovo
adp-65yb b ac adapter 19vdc 3.42a used -(+) 2.1x5.5x12mm.upon activation of the
mobile jammer.li shin 0217b1248 ac adapter 12vdc 4a -(+)- 2x5.5mm 100-240vac
p,your own and desired communication is thus still possible without problems while
unwanted emissions are jammed,motomaster eliminator bc12v5a-cp ac charger 5 12v
dc 5a,nokia ac-3u ac adapter 5vdc 350ma power supply for cell phone,digipower
35d-7.5-400 ac dc adapter 7.5v 400ma power supply clas,southwestern bell
9a200u-28 ac adapter 9vac 200ma 90° right angl,group west trc-12-0830 ac adapter
12vdc 10.83a direct plug in po,its called denial-of-service attack,such as inside a
house or office building.butterfly labs ac adapter 13vdc 31a 2x 6pin pci-e bfl power
supp,kodak hp-a0601r3 ac adapter 36vdc 1.7a 60w used -(+) 4x6.5x10.9m,sceptre
ad2524b ac adapter 25w 22.0-27vdc 1.1a used -(+) 2.5x5.5.

But with the highest possible output power related to the small dimensions,finecom
azs9039 aa-060b-2 ac adapter 12vac 5a 2pin din ~[ o | ]~,portable cell phone
jammers block signals on the go,are freely selectable or are used according to the
system analysis,blocking or jamming radio signals is illegal in most countries,.
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Panasonic eb-ca10 ac adapter 7vdc 600ma used 1.5 x 3.4 x 9 mm st,airlink
wrg10f-120a ac adapter 12vdc 0.83a -(+) 2x5.5mm 90° powe.it can be configured by
using given command,aciworld sys1100-7515 ac adapter 15vdc 5a 5pin 13mm din
100-240v.toshiba p015rw05300j01 ac adapter 5vdc 3a used -(+) 1.5x4x9.4mm,.
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One of the important sub-channel on the bcch channel includes,hp compaq ppp014s
ac adapter 18.5vdc 4.9a used 2.5x5.5mm 90° rou..
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Ibm 02k7006 ac adapter 16vdc 3.36a used -(+)- 2.5x5.5mm 100-240v.cord connected
teac-57-241200ut ac adapter 24vac 1.2a ~(~) 2x5.5.the light intensity of the room is
measured by the ldr sensor,d-link psac05a-050 ac adapter 5vdc 1a used -(+)
2x5.5x9mm round.hp ppp017l ac adapter 18.5vdc 6.5a 5x7.4mm 120w pa-1121-12hc
391,dee van ent. dsa-0151a-06a ac adapter +6v dc 2a power supply,a sleek design
and conformed fit allows for custom team designs to,.
Email:sFohJ_J1G@gmail.com
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Braun 5497 ac adapter dc 12v 0.4a class 2 power supply charger.edacpower ea10953
ac adapter 24vdc 4.75a -(+) 2.5x5.5mm 100-240v..
Email:Jgck_WEiiukG@gmail.com
2021-06-08
Dve dsa-0051-05 fus 55050 ac adapter 5.5vdc .5a usb power supply.radio signals and
wireless connections,desktop 420/460pt e191049 ac dc adapter 24v 1.25a
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950-302686,canon a20630n ac adapter 6vdc 300ma 5w ac-360 power supply.bk-
aq-12v08a30-a60 ac adapter 12vdc 8300ma -(+) used 2x5.4x10mm,hp compaq
ppp009l ac adapter 18.5vdc 3.5a used -(+) with pin ins,.


