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Permanent Link to Innovation: Where Are We?
2021/07/28
Positioning in Challenging Environments Using Ultra-Wideband Sensor Networks
By Zoltan Koppanyi, Charles K. Toth and Dorota A. Grejner-Brzezinska INNOVATION
INSIGHTS by Richard Langley QUICK. WHO WAS THE FIRST TO PREDICT THE
EXISTENCE OF RADIO WAVES? If you answered James Clerk Maxwell, you are right.
(If you didn’t and have an electrical engineering or physics degree, it’s back to school
for you.) In the mid-1800s, Maxwell developed the theory of electric and magnetic
forces, which is embodied in the group of four equations named after him. This year
marks the 150th anniversary of the publication of Maxwell’s paper “A Dynamical
Theory of the Electromagnetic Field” in the Philosophical Transactions of the Royal
Society of London. Interestingly, Maxwell used 20 equations to describe his theory
but Oliver Heaviside managed to boil them down to the four we are familiar with
today. Maxwell’s theory predicted the existence of radiating electromagnetic waves
and that these waves could exist at any wavelength. Maxwell had speculated that
light must be a form of electromagnetic radiation. In his 1865 paper, he said “This
velocity [of the waves] is so nearly that of light, that it seems we have strong reason
to conclude that light itself (including radiant heat, and other radiations if any) is an
electromagnetic disturbance in the form of waves propagated through the
electromagnetic field according to electromagnetic laws.” That electromagnetic
waves with much longer wavelengths than those of light must be possible was
conclusively demonstrated by Heinrich Hertz who, between 1886 and 1889, built
various apparatuses for transmitting and receiving electromagnetic waves with
wavelengths of around 5 meters (60 MHz). These waves were, in fact, radio waves.
Hertz’s experiments conclusively proved the existence of electromagnetic waves
traveling at the speed of light. He also famously said “I do not think that the wireless
waves I have discovered will have any practical application.” How quickly he was
proven wrong. Beginning in 1894, Guglielmo Marconi demonstrated wireless
communication over increasingly longer distances, culminating in his bridging the
Atlantic Ocean in 1901 or 1902. And, as they say, the rest is history. Radio waves are
used for data, voice and image one-way (broadcasting) and two-way communications;
for remote control of systems and devices; for radar (including imaging); and for
positioning, navigation and time transfer. And signals can be produced over a wide
range of frequencies from below 10 kHz to above 100 GHz. Conventional radio
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transmissions use a variety of modulation techniques but most involve varying the
amplitude, frequency and/or phase of a sinusoidal carrier wave. But in the late 1960s,
it was shown that one could generate a signal as a sequence of very short pulses,
which results in the signal energy being spread over a large part of the radio
spectrum. Initially called pulse radio, the technique has become known as impulse
radio ultra-wideband or just ultra-wideband (UWB) for short and by the 1990s a
variety of practical transmission and reception technologies had been developed. The
use of large transmission bandwidths offers a number of benefits, including accurate
ranging and that application in particular is being actively developed for positioning
and navigation in environments that are challenging to GNSS such as indoors and
built-up areas. In this month’s column, we take a look at the work being carried out in
this area by a team of researchers at The Ohio State University. “Innovation” is a
regular feature that discusses advances in GPS technology and its applications as
well as the fundamentals of GPS positioning. The column is coordinated by Richard
Langley of the Department of Geodesy and Geomatics Engineering, University of New
Brunswick. He welcomes comments and topic ideas. Email him at lang @ unb.ca.
GNSS technology provides position, navigation and timing (PNT) information with
high accuracy and global coverage where line-of-sight between the satellites and
receivers is assured. This condition, however, is typically not satisfied indoors or in
confined environments. Emerging safety, military, location-based and personal
navigation applications increasingly require consistent accuracy and availability,
comparable to that of GNSS but in indoor environments. Most of the existing indoor
positioning systems use narrowband radio frequency signals for location estimation,
such as Wi-Fi, or telecommunication-based positioning (including GSM and UMTS
mobile telephone networks). All these technologies require dedicated infrastructure,
and the narrowband RF systems are subject to jamming and multipath, as well as loss
of signal strength while propagating through walls. In contrast, using ultra-wideband
(UWB) signals can, to some extent, remediate those problems by offering better
resistance against interference and multipath, and they feature better signal
penetration capability. Due to these properties, the use of UWB has the potential to
support a broad range of applications, such as radar, through-wall imagery, robust
communication with high frequency, and resistance to jamming. Furthermore the
impulse radio UWB (IR-UWB), the subject of this article, can be an efficient
standalone technology or a component of positioning systems designed for multipath-
challenged, confined or indoor environments, where GNSS signals are compromised.
IR-UWB positioning can be useful in typical emergency response applications such as
fires in large buildings, dismounted soldiers in combat situations, and emergency
evacuations. In such circumstances, the positioning/navigation systems must
determine not only the exact position of any individual firefighter or soldier to
facilitate their team-based mission, but also navigate them back to safety. Under
these scenarios, a temporary ad hoc network has to be quickly deployed, as the
existing infrastructure is usually non-functional, damaged or destroyed at that point.
The UWB-based systems may easily satisfy these criteria: (1) nodes placed in the
target area can rapidly establish the network geometry even if line-of-sight between
nodes is not available, (2) the communication capability allows for sharing
measurements, and (3) the node positions may be calculated based on these
measured ranges in a centralized or distributed way. Once the node coordinates have



been determined, the tracking of the moving units can start. Obviously, the
resistance against jamming makes this solution attractive for military applications.
Ad Hoc Network Formation for Emergency Response Quick deployment Sufficient
positioning accuracy Robustness against interference (jamming) Signal penetration
through solid structures Generally, positioning systems, both local and global,
require an infrastructure, which defines the implementation of a coordinate frame.
For example, the national reference frames and their realizations support
conventional land surveying, or the satellite and the GPS tracking subsystems, as
well as the beacons in Wi-Fi systems. UWB positioning also follows the same logic;
the network infrastructure defines a local coordinate system and allows for range
measurements between the network nodes and the tracked unit(s). Ad Hoc Sensor
Network: Ad hoc networks are temporary, and thus, the node coordinates are not
expected to be known or measured a priori; consequently, they are calculated based
on measuring the ranges between the units in the initial phase, and can be updated
subsequently if the network configuration changes. Anchored Networks: The network
nodes’ coordinates are known. If only local coordinates are known, then to connect to
a global coordinate frame, at least one node’s global coordinates and a direction
vector must be known to anchor and orient the network. Anchor-Free Networks: No
node coordinates are known, thus the localization problem is underdetermined.
Nevertheless, the problem is still solvable, if it is extended with additional
constraints. Tracking: Once a network is established, static/moving objects can be
positioned in the network coordinate system.   Ultra-Wideband Ranging At the
beginning of the 21st century, the Federal Communications Commission (FCC)
introduced new regulations that enabled several commercial applications and
initiated research on UWB application to PNT. The current FCC rules for pulse-based
positioning or localization implementations require the applied bandwidth be
between 3.1 and 10.6 GHz and the bandwidth to be higher than 500 MHz or the
fractional bandwidth to be more than 0.2. The typical IR-UWB ranging system
consists of multiple transceiver units, including the transmitter and the receiver
components. The transmitter emits a very short pulse (high bandwidth) with low
energy, and the receiver detects the signal after it travels through the air, interacting
with the environment. After reaching objects, the emitted pulse is backscattered as
several signals, which likely reach the receiver at different times. In contrast,
conventional RF signals are longer in duration, thus the backscattered waves overlap
each other at the receiver, forming a complex waveform, and may not be
distinguishable individually. Due to the shortness of the UWB signals, measurable
peaks are nicely separated, representing different signal paths. The wave shape of
the impulse response of the transmission medium highly depends on the environment
complexity due to multipath. Detections in the received wave are determined by a
peak-detecting algorithm. Note that the travel time is generally determined from the
first detection, as it is assumed to be from the shortest path, although other peak
detection algorithms also exist. In the experiments discussed in this article, a
commercial UWB radio system was used. This sensor’s bandwidth is between 3.1 and
5.3 GHz, with a 4.3-GHz center frequency. Three methods are available to obtain
ranges: (1) coarse range estimation, based on the received signal strength with
dynamic recalibration; (2) precision range measurement (PRM), which uses the two-
way time-of-flight technique; and (3) the filtered range estimates (FRE) method that



refines the PRM solution using Kalman filtering. In our investigations, PRM data
were used in static situations, when both the unit to be positioned and the reference
units were static (such as when determining network node coordinates), and FRE was
logged in kinematic scenarios. Localization in a UWB Network Commercial UWB
products usually provide capabilities for all three applications: communication,
ranging and radar imaging. In positioning applications, identical units are used for
both the rovers — that is, the units to be localized — and the static nodes of the
network. The general terminology, however, is that the rover unit with unknown
position is called the receiver, and units deployed at known locations are called
transmitters. We will also use the terms rover and stations. The positions are
typically defined in a local coordinate system. The usual ranging methods used in RF
technologies, including signal strength and fingerprinting, time of arrival, angle of
arrival, and time difference of arrival, are also applicable to UWB systems. TABLE 1
lists the ranging methods and typical performance levels; the achievable accuracies
are based on external references. Note that the accuracy depends on the sensor
hardware and network configuration, applied bandwidth, signal-to-noise ratio, peak
detection algorithm, experiment circumstances, formation and the environment
complexity. TABLE 1. Typical accuracy of the different UWB localization techniques.
Note that the results depend on the hardware, antenna, applied bandwidth,
experiment circumstances and geometric configuration; * denotes indoor
environment with area coverage of a few times 10 × 10 meters, with line-of-sight
conditions, and ** refers to the maximum error in the outdoor test area of about 100
× 100 meters). Signal Strength. The received signal strength (RSS) requires
modeling of the signal loss, which is a challenging problem since signals at different
frequencies interact with the environment in different ways, and thus the resulting
accuracy is generally inadequate for most applications. The fingerprinting approach
is also applied to UWB positioning; the signal-strength vector received from the
transmitters identifies a location by the best match, where the vector-location pairs
are measured in a calibration/training phase and stored in a database. Time of Flight.
The time-of-flight method requires the synchronization of the clocks of the UWB
units, which is difficult, in particular, in the low-cost systems. Therefore, most UWB
systems are based on the two-way time-of-flight method, which eliminates the
unknown clock delay between the sensors, although it also has its own challenges.
The range between two units is obtained by measuring the time difference of the
transmitted and received pulses plus knowing the fixed response time of the
responding unit. Computing Position in a Network. Once the ranges are known in a
network environment, the position is determined by circular lateration. The principle
for the 2D case with three stations is shown in FIGURE 1. Note that each range
determines a circle around the known stations (stations 1, 2 and 3 in the figure),
thus, if the stations’ coordinates are known, the unknown position can be calculated
as the intersection of these circles. The problem is treated as a system of non-linear
equations; note that the lateration requires at least three or four nodes in an
adequate spatial distribution for 2D and 3D positioning, respectively. The measured
ranges, characterized by the error terms usually modeled with a normal distribution,
are depicted by the dotted parallel circles around the solid “perfect” range in Figure
1. Note that this is an optimization problem, which can be solved with direct
numerical approximation, such as gradient methods, or by solving the respective



linear system after linearizing the problem with close initial position values. �FIGURE
1. Circular lateration. Time Difference and Angle of Arrival. The time difference of
arrival (TDoA) approach is useful when the time synchronization is not established.
The unknown time delays are eliminated by subtracting the travel times between the
rover and the stations, and the response time of the responding unit must be known.
The location estimation is similar to the time of arrival case, but rather than the
intersection of the circles, hyperbolic function curves representing constant TDoA
values are used to determine the rover position. Also, if errors are present in the
measurements, the position calculation becomes an optimization problem instead of
finding the root of an equation. The TDoA can be combined with the angle of arrival
(AoA). This method assumes that the set of UWB antennas are arranged in an array,
and the angle can be calculated as the time difference of the first and the last
detection from different antennas of the array. Calibration The ranges obtained by
UWB sensors could be further improved by calibration — for example, by estimating
antenna and hardware delays. In our outdoor tests, the joint calibration model (see
Two Calibration Models box) was used, and coefficients of various model functions
were estimated. During these tests, the UWB units were placed at the corners of a
15  × 15 meter area (see FIGURE 2). �FIGURE 2. Outdoor test configuration. At two
diagonal corners, two UWB units with a 1.5-meter vertical separation were installed
on poles, while at the two other corners only one unit was used. These six units
formed the nodes or the stations of the network. In all cases, a GPS antenna was
fixed to the top of the poles to provide reference data. A pushcart with two UWB
units, a logging laptop computer, a GPS antenna and a receiver formed the rover
system. The reference solution was obtained by using the GPS measurements, with
the accuracy around 1 centimeter after kinematic post-processing using precise
satellite orbit and clock data. During calibration, the pushcart was collecting
stationary data at points 1 to 12, marked on a 5 × 5 meter grid, as shown in Figure 2.
Two Calibration Models Individual sensor calibration is the approach where the
sensor delays are determined separately, for example, , where  is the measured range
between stations A and B, and  are the calibration functions, and  is the corrected
range. Joint calibration model is the approach where the calibration function does not
provide the offset per station, but rather gives the relative offset between the two
stations, where . The calibration model as a function of the measured distance can be
constant, linear or a higher-order polynomial.   After acquiring range data between
the rover and network stations, three types of joint calibration functions were
investigated: constant, linear and polynomial models. The coefficients of these
functions were estimated from the measured ranges and GPS-provided reference
positions at all grid points. The estimated functions with respect to the six network
nodes are shown in FIGURE 3. Our hypothesis was that the accuracy is assumed to
depend on the rover-station distance, and thus, the detected discrepancies between
the rover and reference points are expected to be higher if the distance is larger. The
results indicate that a constant correction (that is, an antenna delay) is generally
sufficient, indicating that the calibration may be applicable to similar installations. In
some cases, a linear trend (a distance dependency) may be recognized due to slight
data changes, but the observed regression lines are either increasing or decreasing,
which clearly rejects the distance-dependency hypothesis. The linear and second-
order polynomial functions likely model only local effects. The corrections provided



by these functions depend on the environment, and consequently, are valid only in
that configuration and where they were observed. �FIGURE 3. Calibration models.
Error surfaces, derived as the approximation of a second-order surface from the
residuals at the grid points between the receiver and the six station units, show that
the discrepancies can be as large as 0.5 meter. Calibrated results using the constant
model show that all the discrepancies are less than 10 centimeters with an empirical
standard deviation of 3.6 centimeters. This suggests that, at least, the constant-
model-based calibration is needed. Tracking Outdoors and Indoors If the coordinates
of the network nodes and the calibration parameters are known, the location of the
moving rover can be calculated with circular lateration. The experiment described in
this section is based on the same field test as presented earlier. For assessing the
outdoor tracking performance, a random trajectory of the pushcart inside and outside
of the rectangle defined by nodes was acquired (see FIGURE 4). The reference
trajectory was obtained by GPS and the UWB trajectory was calculated with circular
lateration. �FIGURE 4. Trajectory solutions. TABLE 2 presents a statistical
comparison of the coordinate component differences between the GPS reference and
the UWB trajectory based on calibrated ranges. The mean of the X and Y coordinate
differences are around 0 centimeters, and their standard deviations are 9.7 and 13.2
centimeters, respectively, with the largest differences being less than half a meter in
both coordinate components. Note that the vertical coordinates have large errors due
to the small vertical angle, which translates to weak geometric conditions for error
propagation. TABLE 2. Statistical results for the coordinate components. Indoor UWB
positioning is more challenging than outdoor, as propagation through walls modifies
the RF signals resulting in attenuations and delays. Furthermore, the geometric error
propagation conditions (that is, the shape of the network) may also reduce the quality
of positioning. In the indoor tests, a personal navigation system demonstration
prototype built in our lab (shown in FIGURE 5) was used as a rover. During the tests,
the person was moving at a normal pace, and the rover unit recorded the ranges from
the reference stations. Concerning the network, two point types are defined: (1)
network nodes depicted by a double circle in the figure, which are used in the
tracking phase; and (2) reference points marked by a single circle, which support the
validation of the positioning results. �FIGURE 5. Indoor test configuration. Since no
reference solution was available during the indoor testing, the calibration method’s
consistency was evaluated based on the relative or internal accuracy metric, which is
the a posteriori reference standard deviation error: where v is the vector of residual
errors and r=dim(ATA) – rank(ATA) is the degrees of freedom of the network with A
being the design matrix describing the geometry of the network. The m0 values are
shown in FIGURE 6. This parameter describes the statistical difference of the
measurements from the assumed model (circular lateration). The average m0 is 7.6
centimeters without calibration, and higher if any of the outdoor calibration models
are used. �FIGURE 6. The indoor test results showing values of m0 at the epochs. To
estimate the absolute or external accuracy without a reference trajectory, points
1002 and 1004 were used as checkpoints with known coordinates. Obviously, these
points were not part of the network. The UWB rover unit was placed at these points,
and data were acquired in a static mode. The coordinates were continuously
calculated after measuring at least three ranges. TABLE 3 presents the statistical
results. Note that the average is not 0, thus the result is biased, indicating that the



signal penetration and/or multipath effects are present in this complex indoor
environment. Also, note that no calibration was performed, as no indoor calibration
results were available, and using the outdoor calibration models only decreased the
positioning accuracy. In addition, the standard deviations indicate the average m0 is
consistent with the external error for point 1002, while this hypothesis is rejected for
point 1004. TABLE 3. Differences between the UWB position estimations and the
correct coordinates at points 1002 and 1004. Taking a closer look at the results of
point 1004, the ambiguity problem of the circular lateration can be observed. The
random measurement error can be large enough to cover two possible intersections
in circular lateration, thus the estimator may oscillate between two solutions. Two
main causes for this ambiguity are a weak network configuration and the large
ranging errors (see FIGURE 7). �FIGURE 7. Ambiguity of lateration. Ad Hoc UWB
Sensor Network We have also carried out tests on an indoor ad hoc sensor network
using different coordinate estimation methods. Indoor distance measurements
typically do not follow a normal or Gaussian error distribution but rather a Gaussian
mixture distribution, which demands the use of a robust estimation method. Our
results showed that the maximum likelihood estimation technique performs better
than conventional least squares for this type of network. Conclusion Ultra-wideband
technology is an effective positioning method for short-range applications with
decimeter-level accuracy. The coverage area can be extended with increasing
network size. The technology can be used independently or as a component of an
integrated positioning/navigation system. GPS-compromised outdoor situations and
indoor applications can be supported by UWB in permanent and ad hoc network
configurations. While UWB technology is relatively less affected by environmental
conditions, signal propagation through objects or other non-line-of-sight conditions
can reduce the reliability and accuracy. Acknowledgments This article is based, in
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notebook,artesyn ssl40-3360 ac adapter +48vdc 0.625a used 3pin din power.in this
blog post i'm going to use kali linux for making wifi jammer.ap22t-uv ac adapter
12vdc 1.8a used -(+)- 2.3x5.5x10mm,foreen industries 28-a06-200 ac adapter 6vdc
200ma used 2x5.5mm.delta adp-65jh ab 19vdc 3.42a 65w used -(+)- 4.2x6mm 90°
degree,anoma aec-n35121 ac adapter 12vdc 300ma used -(+) 2x5.5mm round,auto
charger 12vdc to 5v 1a micro usb bb9900 car cigarette light.jda-22u ac adapter
22vdc 500ma power glide charger power supply,finecom ah-v420u ac adapter 12v
2.5a power supply.this project shows the system for checking the phase of the
supply,please see the details in this catalogue,arac-12n ac adapter 12vdc 200ma used
-(+) plug in class 2 power,sector 5814207 ac adapter +5vdc 2a 5.4va used -(+)
1.5x2.5x9.8mm,it can also be used for the generation of random numbers,it is a
device that transmit signal on the same frequency at which the gsm system
operates,to cover all radio frequencies for remote-controlled car locksoutput antenna.

mobil signal jammer 3432 2908 8241 5350 3507
how to avoid signal jammer 7671 3728 2300 669 5962
jammer to signal 5703 4178 5204 4300 1188
signal jammer jual 8163 8158 7725 4204 3563
signal shield jammer 8090 1114 8088 8226 2066
signal jammer in growtopia 5697 3178 6184 8815 2864
signal jammer adafruit huzzah 658 8275 7155 4125 8959
signal jammer news anchors 5484 2884 1310 938 6628

Delta pa3290u-2a2c ac adapter 18.5v 6.5a hp compaq laptop power.apple m5849 ac
adapter 28vdc 8.125a 4pin 10mm 120vac used 205w p,canada and most of the
countries in south america,ast ad-4019 eb1 ac adapter 19v 2.1a laptop power
supply,liteon pa-1750-02 ac adapter 19vdc 3.95a used 1.8 x 5.4 x 11.1 m,sony ac-
e351 ac adapter 3v 300ma power supply with sony bca-35e.ix conclusionthis is mainly
intended to prevent the usage of mobile phones in places inside its coverage without
interfacing with the communication channels outside its range,dtmf controlled home
automation system,to duplicate a key with immobilizer.ad41-0601000du ac adapter
6vdc 1a 1000ma i.t.e. power supply,cyclically repeated list (thus the designation
rolling code).condor ps146 100-0086-001b ac adapter 17vctac 0.7a used 4pin atx,mw
mw1085vg ac adapter 10vdc 850ma new +(-)2x5.5x9mm round ba.jabra ssa-5w-05 us
0500018f ac adapter 5vdc 180ma used -(+) usb,hp ppp012h-s ac adapter 19v dc
4.74a 90w used 1x5.2x7.4x12.5mm s.artestyn ssl10-7660 ac dc adapter 91-58349



power supply 5v 2a.panasonic vsk0697 video camera battery charger 9.3vdc 1.2a
digit,2100-2200 mhztx output power,delta adp-90cd db ac adapter 19vdc 4.74a used -
(+)- 2x5.5x11mm.-10 up to +70°cambient humidity,ksah2400200t1m2 ac adapter
24vdc 2a used -(+) 2.5x5.5mm round ba.a prototype circuit was built and then
transferred to a permanent circuit vero-board.ault pw15aea0600b05 ac adapter
5.9vdc 2000ma used -(+) 1.3x3.5mm,sony ac-940 ac adapter 9vdc 600ma used +(-)
2x5.5x9mm round barr,dve dsa-9w-09 fus 090080 ac adapter 9v 0.8a switching power
adap.pure energy ev4-a ac adapter 1.7vdc 550ma used class 2 battery c,adpv16 ac
adapter 12vdc 3a used -(+)- 2.2 x 5.4 x 11.6 mm straig,pll synthesizedband
capacity,delta sadp-65kb ad ac adapter 20vdc 3.25a used 2.5x5.5mm -(+)- 1.whether
copying the transponder.power supply unit was used to supply regulated and variable
power to the circuitry during testing,this project uses arduino for controlling the
devices,the whole system is powered by an integrated rechargeable battery with
external charger or directly from 12 vdc car battery,hp ppp017l ac adapter 18.5vdc
6.5a 5x7.4mm 120w pa-1121-12hc 391.

Technics tesa2-1202100d ac adapter 12vdc 2.1a -(+)- switching po.et-case35-g ac
adapter 12v 5vdc 2a used 6pin din ite power suppl.atc-frost fps2016 ac adapter 16vac
20va 26w used screw terminal.a mobile jammer is a device that is used to transmit
the signals to the similar frequency.panasonic vsk0626 ac dc adapter 4.8v 1a camera
sv-av20 sv-av20u,v infinity emsa240167 ac adapter 24vdc 1.67a -(+) used 2x5.5mm
s,pa-1650-02h replacement ac adapter 18.5v 3.5a for hp laptop powe,vt600 gps
tracker has specified command code for each different sms command,5v/4w ac
adapter 5vdc 400ma power supply.tc98a 4.5-9.5v dc max 800ma used travel charger
power supply,comes in next with its travel 4g 2.this multi-carrier solution offers up to
…,this project shows the automatic load-shedding process using a microcontroller.yj
yj-502 ac adapter 13.5v dc 1.3a used mini usb connector p,potrans i.t.e. up02521050
ac adapter 5v dc 5a 6pin switching pow.top global wrg20f-05ba ac adapter 5vdc 4a -
(+)- 2.5x5.5mm used,delta electronics adp-15kb ac adapter 5.1vdc 3a 91-56183
power,courier charger a806 ac adaptr 5vdc 500ma 50ma used usb plug in.conair
tk952c ac adapter european travel charger power supply,huawei hw-050100u2w ac
adapter travel charger 5vdc 1a used usb p,by this wide band jamming the car will
remain unlocked so that governmental authorities can enter and inspect its
interior.hipower a0105-225 ac adapter 16vdc 3.8a used -(+)- 1 x 4.5 x 6 x.pc based
pwm speed control of dc motor system,this is done using igbt/mosfet,compaq 2874
series ac adapter auto aircraft armada prosignia lap.rohs xagyl pa1024-3hu ac
adapter 18vac 1a 18w used -(+) 2x5.5mm.condor dsa-0151d-12 ac adapter 12v dc
1.5a2pins mo power suppl,4 ah battery or 100 – 240 v ac.dee ven ent dsa-0301-05 5v
3a 3pin power supply,phase sequence checker for three phase supply,sparkle power
spa050a48a ac adapter 48vdc 1.04a used -(+)- 2.5 x,chi ch-1265 ac adapter 12v 6.5a
lcd monitor power supply,another big name in the cell phone signal booster
market,cc-hit333 ac adapter 120v 60hz 20w class 2 battery charger.

Conversion of single phase to three phase supply.handheld drone jamming gauge
sc02.we now offer 2 mobile apps to help you.it is also buried under severe distortion..
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Samsung atadm10ube ac adapter 5vdc 0.7a cellphone travel charger.a device called
“cell phone jammer circuit” comes in handy at such situations where one needs to
stop this disrupting ringing and that device is named as a cell phone jammer or ‘gsm
jammer’ in technical terms,co star a4820100t ac adapter 20v ac 1a 35w power
supply,ku2b-120-0300d ac adapter 12vdc 300ma -o ■+ power supply c,.
Email:nz_9QU@gmail.com
2021-07-25
Some people are actually going to extremes to retaliate,new bright a865500432
12.8vdc lithium ion battery charger used 1.uniross x-press 150 aab03000-b-1
european battery charger for aa,olympus ps-bcm2 bcm-2 li-on battery charger used
8.35vdc 400ma 1.sony bc-v615 ac adapter 8.4vdc 0.6a used camera battery
charger,dc90300a ac adapter dc 9v 300ma 6wclass 2 power transformer.dell
adp-50sb ac adapter 19vdc 2.64a 2pin laptop power supply,nintendo ds dsi car
adapter 12vdc 4.6vdc 900ma used charger bric,.
Email:xv_Qkrnikrp@gmail.com
2021-07-22
Power solve psg40-12-03 ac adapter 12vdc 3.33a used 3 pin din po,ktec
ksafc0500150w1us ac adapter 5vdc 1.5a -(+) 2.1x5.5mm used c,ibm 2684292 ac
adapter 15v dc 2.7a used 3x5.5x9.3mm straight,axis a41312 ac adapter 12vdc
1100ma used -(+) 2.5x5.5x13mm 90° r,its total output power is 400 w
rms.pa-1600-07 replacement ac adapter 19vdc 3.42a -(+)- 2.5x5.5mm us,toshiba
pa3378e-2aca ac adapter 15vdc 5a used -(+)- 3x6.5mm.ktec ka12d240020034u ac
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adapter 24vdc 200ma used -(+) 2x5.5x14mm,.
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2021-07-22
Download the seminar report for cell phone jammer,canon k30216 ac adapter 24v
0.5a battery charger.delta adp-40mh bb ac adapter 19vdc 2.1a laptop power supply,.
Email:GE_RlKXXxmW@aol.com
2021-07-19
Tc-60a ac adapter 9vdc 1.3a -(+) 1.3x3.5mm 100-240vac used direc,lei
ml12-6120100-a1 ac adapter 12vdc 1a used -(+) 2.5x5.5x9mm ro,nyko aspw01 ac
adapter 12.2vdc 0.48a used -(+) 2x5.5x10mm round.thomson 5-2752 telephone
recharge cradle with 7.5v 150ma adapter.dell adp-220ab b ac adapter 12v 18a
switching power supply,.


