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Permanent Link to Innovation: Python GNSS Receiver
2021/06/22
An Object-Oriented Software Platform Suitable for Multiple Receivers By Eliot
Wycoff, Yuting Ng, and Grace Xingxin Gao INNOVATION INSIGHTS by Richard
Langley AND NOW FOR SOMETHING COMPLETELY DIFFERENT. My first
introduction to computer programming was during a visit to the Faculty of
Mathematics at the University of Waterloo when I was still a high school student. We
got to keypunch a simple program onto cards using the FORTRAN programming
language and submit the “job” to the university’s IBM 7040 mainframe computer.
That visit helped seal the choice of Waterloo for my undergraduate education — but
in applied physics, not math. Once I became an undergraduate, I learned how to
properly program in FORTRAN (actually FORTRAN IV with the WATFOR compiler
developed at Waterloo) and in assembly language on the SPECTRE virtual computer
(written in FORTRAN), both on Waterloo’s new IBM 360 mainframe. Knowing how to
program was instrumental in my graduate work on the geodetic application of very
long baseline interferometry (VLBI) at York University. Being humble Canadians (and
despite the fact that VLBI was invented in Canada), we called it just LBI. My LBI data
analysis FORTRAN program was initially on a box full of punched cards that I would
have to carry back and forth to the computer center being careful not to drop the box
and get the cards out of order.      While I was a graduate student, I also got to use
the Spiras-65 minicomputer that controlled the playback of the LBI recorded tapes at
the National Research Council in Ottawa.  It was programmed using punched paper
tape. I saw the progression from punched tape and cards to the use of terminals to
enter programs and magnetic tapes for storing them and the data to be analyzed. The
University of New Brunswick, where I came to work in 1981, was one of the first
universities in Canada to introduce an interactive terminal- (or work-station-) based
time-sharing system for programmers to develop and run their jobs on the central
computer. The last card reader at UNB was retired in 1987. By the time I came to
work at UNB, the era of the personal computer had already dawned. Although the
Department of Surveying Engineering (as it was then called) acquired an HP 1000
minicomputer for various research tasks, personal computers began to show up on
faculty members’ desks and in their labs. Some of us started out with Apple II

http://mackim.com/app2/index.php/signal-jammer-in-growtopia-218605bd8993c59e682478fa8ea21279.html
http://mackim.com/app2/index.php/signal-jammer-map-0a5da888bc8b84cbcb8f0fdb61dad532.html
http://mackim.com/app2/index.php/signal-jammer-military-grade-fa059b5be250ac52337fed1e62c77679.html
http://mackim.com/app2/index.php/signal-jammer-que-es-17cd7ec9cc492a6e2264683f07503934.html
http://mackim.com/app2/index.php/signal-jammer-review-philippines-543449da1a474c4385481a7ee33f1a73.html
http://mackim.com/app2/index.php/signal-jammer-wifi-3578d9a2ed0af6c1a05e86c42ba2637b.html
http://mackim.com/app2/index.php/signal-jammers-tarkov-e4551a3fcb789d3d98bb4f0dae9791ae.html
http://mackim.com/app2/index.php/vehicle-gps-signal-jammer-portable-84e94f7283e019026f122b1e21e09c25.html
http://mackim.com/app2/index.php/vehicle-mini-gps-signal-jammer-joint-62f51f3129e8e72f6c55cc05aac284af.html
http://mackim.com/app2/index.php/vehicle-mini-gps-signal-jammer-yellow-f0c9b22f9fbcc705b7e9d30773fd19e8.html
http://mackim.com/app2/index.php/what-is-signal-jammer-1a619ded120b0580bd9032dc3a5251e3.html
http://mackim.com/app2/index.php/wholesale-gps-signal-jammer-for-drones-2c8d5e810b6fc0f0160e88b59990066b.html
http://mackim.com/app2/index.php/wholesale-gps-signal-jammer-network-25954d6b8f892cddf646306f309a05a2.html
http://mackim.com/app2/index.php/wholesale-gps-signal-jammer-wholesale-9d52b2daa727b3acdd4587edbe8987e9.html


computers (we used them, for example, for recording data from Transit–U.S. Navy
Navigation Satellite System–receivers) and progressed through various Macintosh
models. Once I became a professor, I did less and less programming myself–leaving it
up to my graduate students to do the heavy lifting in that area. These days, my
personal programming efforts are limited to short scripts mostly using the Python
language. Python, which gets its name from the Monty Python’s Flying Circus
television series, was first introduced back in 1991 but it is only relatively recently
that its popularity has taken off. Python can be run on a wide variety of platforms
under many operating systems. One of the key features of Python is that it supports
multiple programming paradigms, including object-oriented programming (OOP). 
OOP is a programming methodology based on the use of data structures, known as
objects, rather than just functions and procedures. The objects, organized into
classes, exchange information in a standardized way and their use helps ensures
good code modularity. In this month’s column, we take a look at how Python has been
used to develop a software-defined GNSS receiver — one well-suited to processing
data from a network of receiver front ends. “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.
With billions of GNSS-enabled devices in use today, the potential gains from
harnessing data collected over a network of GNSS receivers has never been greater,
yet the necessary architectures to handle and extract useful data collected over such
networks are not well explored. Traditional uses of GNSS in cooperative positioning
treat individual GNSS receivers as “black boxes” that merely output navigation
solutions. As such, the wealth of information contained in each receiver’s raw signals
is largely discarded. Of particular interest are ideas such as inter-receiver aiding, in
which networked receivers might share acquisition, tracking, and navigation
information (possibly in real time) to improve receiver performance. In addition, a
network of receivers might also be used as a sensing tool: it is expected that
atmospheric parameters, for instance, could be recovered by analyzing the raw signal
data arriving at an appropriately sized network. In light of these interesting research
areas, it would be expedient to develop a set of tools that can process and handle the
raw data being produced at every receiver in a GNSS receiver network. Existing
software-defined receivers (SDRs) have gone a long way towards making the fast
prototyping of new receiver architectures possible. An SDR attempts to shift as many
receiver functions, such as mixing and tracking, from being implemented in hardware
to being implemented in software. This allows for fast prototyping as receiver
components can be more quickly modified in software than in hardware. The
hardware components that a GNSS SDR still requires are an antenna and a front end
including an analog-to-digital converter (ADC). An analog GNSS signal is received at
the antenna. It is then mixed to an intermediate frequency and digitized by the ADC.
The digital stream is then processed by the SDR’s software component. But with
regard to processing data from a receiver network, existing SDRs have a number of
notable flaws. In brief, existing software receivers are designed to process the data
arriving at one real-world receiver. Thus a procedural coding design is typically used.
While procedural code is a good solution for the linear processes that occur in a



single receiver (acquisition, tracking, demodulation of the navigation data, position
calculations, and so on), this software design style does not adapt well to the task of
performing all of these actions on multiple receivers with the additional goal that
each receiver shares tracking data with every other one. In such scenarios, not only
is there data being produced for every receiver in the network, but there is also data
being produced about the relationships between the receivers in the network. Thus,
an SDR that was originally designed to process data from only one receiver will prove
difficult to adapt to the task of processing many. Luckily, object-oriented
programming, a well-known and widely used software design philosophy, is well
suited to the receiver network problem. Therefore, for this work, we designed and
implemented an object-oriented software platform for many receivers. Python was
chosen as the programming language because of its support for object-oriented
programming, its portability, its free cost, its numerical abilities (using open-source
libraries such as NumPy and SciPy), and its ease of use. And as a reference, an
existing Matlab software receiver was used as a basis for developing many of the
core algorithms in this work. We call our development simply the Python Receiver.
Design Many of the core functions in the Python Receiver are modeled after those
found in the Matlab development. Thus, this particular implementation is suited for
the raw GPS L1 signal data mixed to an intermediate frequency by the SDR front end.
In addition, the basic algorithms for acquisition, scalar tracking, and navigation are
similar to the Matlab ones, with the exception that acquisition is made more robust
by using multiple noncoherent integrations. The primary innovation of this software,
however, is in the way in which the code is organized. For tracking multiple
receivers, the Python Receiver was designed under an object-oriented approach.
FIGURE 1 illustrates the main objects that a user would be expected to use in the
Python Receiver. Each object is defined as a class, and as such each object is capable
of storing object-specific data as well as performing certain object-specific functions.
The hierarchy of Figure 1 roughly illustrates which objects are defined as members of
other classes for typical usage. Thus, inside any instance of the network class may
exist any number of receiver objects. Likewise, an instance of the constellation class
may be home to any number of satellite objects. �FIGURE 1. Typical object (class)
hierarchy. For data coming from a single real-world receiver, use of the Python
Receiver would typically be as follows. First, a user would initialize an instance of the
receiver class using a dictionary of predefined settings, such as the file location of the
data source. Second, the user would initialize a constellation object of satellites by
passing the pseudorandom noise (PRN) code values of each satellite to be included in
the constellation. At this point, the user could then use built-in functionality in the
receiver object to perform acquisition of all of the satellites in the constellation.
Results of this acquisition attempt would be stored in the receiver object, where they
could then be used to run the receiver’s built-in scalar tracking functionality.
Likewise, scalar tracking data would be stored in the receiver object, and again the
user could use the receiver’s built-in navigation functionality to decode the
navigation bits produced during scalar tracking and perform navigation
computations. Satellite-specific ephemerides would be stored in the relevant satellite
objects. Navigation solutions are stored as a part of the receiver’s state object. The
state object, which is also used in the satellite class, is a container for holding state
information in the Earth-centered Earth-fixed (ECEF) coordinate system (such as



position and velocity) and clock terms, and it also provides the ability to return
position coordinates in other systems, such as the GPS geodetic system (frame) of
WGS 84. While it is not a key feature of the Python Receiver, the state object is
designed as an object so that it can be readily used elsewhere should an algorithm
need to store state information and have coordinate transformations readily
available. Tracking channels need not be restricted to the hierarchy shown in Figure
1. During operation for just one data source, the scalar tracking function defined at
the receiver level will initialize a sufficient number of tracking channels to track all of
its observed satellites. However, when operating on multiple sources of data and with
the intent to share tracking outputs between channels, it is helpful to place tracking
channels into groups, as shown in FIGURE 2. In the example that will be discussed in
following sections, two real-world receivers observed a similar set of satellites. It was
therefore helpful to define channel groups for each commonly observed satellite, with
one channel in the group corresponding to the satellite as tracked by the first
receiver, and the other channel corresponding to the satellite as tracked by the
second. Tracking groups as a class, however, may be easily modified for other
experimental purposes. �FIGURE 2. Left: an independent tracking channel
(corresponding to one tracking channel object). Right: a channel group. Note that in
the channel group, updates to the code and carrier phase of each channel may be
performed cooperatively. Independent tracking channels have an update function
that processes the next segment of raw data in three main steps: computing
correlations (early, late, and prompt), producing discriminator outputs, and
generating code and carrier-frequency updates. For a group of channels, this
sequence of steps is interrupted after discriminator outputs have been computed. At
this point, the channel group may instruct the tracking channels to update their code
and carrier frequencies independently or through some other cooperative means that
considers data across all of the channels. As for the last few classes: correlators and
filters are defined as objects so that they can be easily changed depending on the
experimental circumstances. And satellites, in addition to holding satellite-specific
ephemerides, have built-in functionality to return their locations given a particular
epoch of GPS Time. Naturally, core functions such as these would be found in
traditional software receivers, but by repackaging them into the object-oriented
framework, both code reusability and modifiability increase. And in addition, by
defining classes for networks of receivers and groups of tracking channels,
simulations and experiments involving cooperative positioning of receivers become
easier to conduct. Experiment To help illustrate how the Python Receiver lends itself
to the task of cooperatively tracking multiple receivers, concurrent data from two
SDR front ends was collected on a boat in Lake Titicaca just offshore from Puno,
Peru. The boat was a small motorized ferry capable of transporting approximately
twenty passengers. One antenna and front end, hereafter referred to as “Receiver X”
was placed on the port side of the boat, while the other, “Receiver Y” was placed on
the starboard side. Maintaining a fixed baseline, both receivers captured raw GPS L1
signals from separate portions of the sky and mixed them to an intermediate
frequency of 5.456 MHz. Raw data collection was performed concurrently at both
receivers for 15 minutes as the boat returned from the floating islands of the Uros
people to the dock at Puno. Finally, while Lake Titicaca is at a high elevation in the
Altiplano (the Andean Plateau), the surrounding mountains do not rise far above the



horizon, and thus visibility was quite good in most directions. Some challenges,
however, present themselves in this data set. While Receiver X was able to acquire
eight satellites, and Receiver Y was able to acquire 10, the signal quality at Receiver
Y was generally poor. In Figure 3, in-phase prompt correlator outputs from
traditional scalar tracking are shown for both Receivers X and Y and satellites with
PRN codes 27 and 29. For satellite 27, Receiver Y loses lock of the signal between
code periods 100,000 and 200,000, and for satellite 29, it completely loses track of
the signal after only a few thousand code periods. (Recall that the C/A-code period is
one millisecond.) �FIGURE 3. The in-phase prompt correlator outputs for both
receivers and satellites PRN 27 and 29. The cyan dots are correlator outputs, the red
line is the locking metric, and the dashed green and blue lines are the thresholds set
for determining good and poor lock, respectively. Locking metric values above the
dashed green line represent a good lock, and values below the dashed blue line
represent loss-of-lock. Note that y-axis values differ from graph to graph. To better
characterize the tracking performance of each receiver-satellite pair, a locking metric
was designed and implemented, the values of which are shown as the red lines in the
graphs of Figure 3. Inspired by the earlier use of the square-law detector, we have
expressed the metric as: (1) where N is the number of most recent correlator
samples, Ii and Qi are the ith in-phase and quadrature-phase prompt correlator
outputs, and the square-root operator returns the negative square root of the
absolute value of the expression under the radical if that expression is negative. After
visually examining the relationship of this locking metric with the quality of the in-
phase prompt correlator outputs, two thresholds were determined in order to better
characterize the quality of the tracking loop lock. The first threshold, represented as
the dashed green lines in the graphs of Figure 3, is the threshold above which the
tracking loops were considered locked well. Its value was set to 250. The second
threshold, whose value was set to 150 and is represented by the dashed blue lines, is
the threshold below which the tracking loops were considered to be in a complete
loss-of-lock situation. Locking metric values between 150 and 250 were considered as
representing a situation in which the tracking loops were weakly locked to the
incoming signals. Despite the poor performance of Receiver Y in tracking many of its
signals, navigation functionality in the Python Receiver was still able to recover
sufficient ephemerides from the tracking data to perform position calculations.
FIGURE 4 shows the navigation solutions for Receiver Y over a 13-minute interval,
roughly capturing the route that the ferry took westward back to Puno. Note that the
moustache-shaped region in the right-hand side of the map is the collection of
floating islands of the Uros. Just as the ferry left these islands, the navigation
solutions for Receiver Y become much nosier. Possible reasons for this are the slight
change in heading that the ferry made, or the thicket of reeds that surrounded the
boat during this portion of the journey. Navigation results for Receiver X were much
less noisy. �FIGURE 4. The trip back to Puno on the left (west) from the floating
islands of the Uros on the right (east) as determined by traditional scalar tracking
and navigation at Receiver Y. Image courtesy of Google Earth and the GPS Visualizer.
Cooperative Scalar Tracking While all of these traditional results were obtained using
the Python Receiver, they could have just as easily been obtained using procedurally
coded receivers. Assuming, however, that one is interested in performing
experiments that involve data sharing between multiple receivers, the Python



Receiver lends itself handily to the task. An experiment was devised in which scalar
tracking performed at both Receivers X and Y would be done cooperatively. In
particular, it was observed that often when one of the two receivers momentarily lost
track of its signal for a particular satellite, the other receiver would be tracking well.
In addition, it was noted that because the two receivers maintained a fixed baseline
during tracking, their tracking channels should have maintained a steady difference
in code phases that changed slowly provided that the receiver-satellite geometry did
not change quickly. As shown in FIGURE 5, the only violation of this scenario would
occur when one of the two receivers lost lock and thus allowed for drift in its code-
tracking loop. It should be noted that unlike the situation in Figure 5, the reported
code difference between the two receivers suffered from a bias that grew linearly in
time. This bias, which was likely due to clock errors in one or both of the receiver
front ends, was eliminated through a linear regression before the plotting of the
figure. �FIGURE 5. The code-phase difference between Receivers X and Y for PRN 27
from 300,000 to 500,000 milliseconds. Note the large variance around 400,000
milliseconds corresponding to a loss-of-lock for Receiver Y. All of these observations
motivated the following cooperative scalar tracking design. First, any satellite that
was observed by only one receiver would be independently tracked by that receiver
in the traditional manner. A single tracking loop object would be allocated in Python
for this particular receiver-satellite pair. Second, any satellite that was observed by
both receivers would have a channel group object allocated in Python. This channel
group would contain two tracking channel objects, one for each receiver. As shown in
Figure 2, this channel group required specific code to be written to handle the
cooperative updates of both receivers’ code and carrier frequencies. The algorithm
was designed as follows. For each update epoch (generated by a call of the channel
group’s update function), if both of the tracking channels were locked to their
incoming signals, the channel group would save their code-phase difference for that
code period. And since both channels were locked, both would update their code and
carrier frequencies in the traditional manner, relying on discriminator outputs only.
If, on the other hand, one of the tracking channels was in a loss-of-lock situation, the
channel group would search the previous 5,000 milliseconds of data for code periods
during which, presumably, both tracking channels were mutually locked. This data
would contain information about the expected code-phase difference between the two
tracking channels at the current code period. At this point, a linear regression on the
data from the mutually locked code periods was used to determine this expected
code-phase difference. Finally, we note again that this expected code-phase
difference would only remain valid under the assumption that the receiver-satellite
geometry was not changing rapidly, as was the case for this data. But acknowledging
that some changes in the geometry might occur (such as a change in heading of the
boat) is the reason why the search interval for mutually locked data was limited to
five seconds. Assuming that one of the receivers was in a loss-of-lock situation and
that sufficient data from the past five seconds existed to generate an estimate of the
current expected code-phase difference, the channel group could then make a
cooperative update of the lockless tracking channel. For this channel, the channel
group would replace the traditional code-tracking discriminator outputs with the
offset of the expected code-phase difference dexp from the currently observed code-
phase difference dcur. In the following equation, the new discriminator output is



denoted as c: . (2) Expressing dcur=ycur−xcur and dexp=yexp−xexp, where xcur/exp
and ycur/exp represent current and expected code phases at two receivers, we can
rewrite Equation 2 as   (3) or   (4) since we expect the x receiver to be locked, and
therefore . Some finer points to mention include that the “loss-of-lock” and “tracking
well” designations were determined by way of the locking metric defined in the
previous section. In addition, if a receiver was “tracking weakly,” it would update its
code and carrier frequencies by relying solely on its own discriminator outputs. Also,
because in traditional scalar tracking loss-of-lock might occur for an extended
interval greater than five seconds at one receiver (such as Receiver Y’s tracking of
satellite 27 seen in Figure 3 between 300,000 and 400,000 milliseconds), whenever
the channel group was called to cooperatively update a lockless tracking channel’s
code frequency, it would record the current code-phase difference between both
receivers. Under all scenarios, the carrier-frequency update would be done
independently at each channel using discriminator outputs alone. And finally, in
order for both receivers to share relevant data with each other during tracking, clock
bias terms found after traditional scalar tracking were used to align in time the raw
data files for each receiver appropriately. Results and Discussion Using cooperative
scalar tracking, drifting of the code-phase difference during code periods when one
of the receivers is experiencing loss-of-lock is expected to be suppressed. And indeed,
results such as those shown in FIGURE 6 verify this expectation. Since cooperative
scalar tracking does not attempt to modify the way either receiver tracks during
periods of good lock, this type of modified scalar tracking is not expected to produce
less noisy tracking results. It is expected, however, to help lockless tracking channels
to regain track after short signal outages, similar to the benefits of vector tracking.
�FIGURE 6. The code-phase difference between Receivers X and Y for PRN 27 from
300,000 to 500,000 milliseconds, this time using cooperative scalar tracking.
Presence of the red line indicates code periods during which cooperative code-phase
updates were made for Receiver Y. Note that noisy drifting of the code-phase
difference is suppressed. Strikingly, this form of cooperative tracking allowed for
Receiver Y to continually track the signal from satellite 29 (albeit with occasional
outages) for the full thirteen minutes of data shown in FIGURE 7. Whereas in Figure
3, Receiver Y very quickly loses track of satellite 29, Figure 7 shows that Receiver Y,
under cooperative scalar tracking, can maintain a good enough lock on the signal
that by roughly 750,000 code periods, it is able to pick up the signal again quite
strongly. This change in signal strength may have been due to a slight change in
heading that the ferry made near Isla Taquile towards the end of this data set (see
Figure 4 and FIGURE 8). �FIGURE 7. The in-phase prompt outputs for Receiver Y
and PRN 29 using cooperative scalar tracking. Compare this to the bottom-right
graph in Figure 3. Inter-receiver aiding allowed Receiver Y to track this signal for a
majority of the code periods. �FIGURE 8. The trip back to Puno as determined by
Receiver Y after cooperative scalar tracking and navigation computations. Compared
to Figure 4, the navigation solutions are less noisy. Image courtesy of Google Earth
and the GPS Visualizer. Given the locking metric defined in the section “Experiment,”
quantitative measures of how often each channel spent locked or in loss-of-lock can
be made. In total, both receivers tracked six common satellites (with each receiver
also tracking other satellites independently). TABLE 1 shows the locking frequencies
for each commonly tracked satellite. TABLE 1. Percent of time each tracking channel



spent locked. Lock was designated if the locking metric was above 150. The best
values for Receiver Y are highlighted in green, with the most notable improvement
occurring for satellite 29. Granted that the drift in the code phase for lockless
tracking channels is curtailed in cooperative scalar tracking, an improvement in
navigation solutions is also expected. This expectation is verified by comparing the
qualitative level of noise in the solutions of Figure 8 to the solutions in Figure 4.
Notably, the noise in the reed thicket (the section of the route immediately after
leaving the moustache-shaped floating islands region) is suppressed. Not shown are
the navigation solutions for the port side receiver, Receiver X, which by comparison
to Receiver Y were relatively good in both forms of scalar tracking. Conclusion The
experiment we carried out highlighted the abilities of the Python Receiver. Data from
two SDR front ends and associated antennas placed on either side of a small
transport ferry was used to track both receivers by using groups of tracking channels
that could cooperatively modify their individual channels’ code and carrier
frequencies. In this way, loss-of-lock in many of the tracking channels was avoided
leading to improved navigation precision. More importantly, it is expected that future
experiments like these can be easily implemented within the framework of the Python
Receiver, and thus topics like cooperative vector tracking might be more easily
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signal jammer github
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.jvc
puj44141 vhs-c svc connecting jig moudule for camcorder,2wire gpusw0512000cd0s
ac adapter 5.1vdc 2a desktop power supply,dr. wicom phone lab pl-2000 ac adapter
12vdc 1.2a used 2x6x11.4m,oem dds0121-052150 5.2vdc 1.5a -(+)- auto cigarette
lighter car,apx sp40905q ac adapter 5vdc 8a 6pin 13mm din male 40w
switching,sunpower spd-a15-05 ac adapter 5vdc 3a ite power supply
703-191r,milwaukee 48-59-1808 rapid 18v battery charger used genuine m12.i think
you are familiar about jammer,energy is transferred from the transmitter to the
receiver using the mutual inductance principle,hipower a0105-225 ac adapter 16vdc
3.8a used -(+)- 1 x 4.5 x 6 x.artesyn scl25-7624 ac adapter 24vdc 1a 8pin power
supply,the inputs given to this are the power source and load torque,samsung
atads10use ac adapter cellphonecharger used usb europe.lenovo adlx65nct3a ac
adapter 20vdc 3.25a 65w used charger recta.fsp nb65 fsp065-aac ac adapter 19v dc
3.42a ibm laptop power sup,elpac mw2412 ac adapter 12vdc 2a 24w used -(+)
2.3x5.5x9.7mm ite.with an effective jamming radius of approximately 10 meters.ac dc
adapter 5v 2a cellphone travel charger power supply.kingshen mobile network
jammer 16 bands highp power 38w adjustable desktop jammer ₹29,lenovo ad8027 ac
adapter 19.5vdc 6.7a used -(+) 3x6.5x11.4mm 90,qualcomm txtvl031 ac adapter
4.1vdc 1000ma used global travel ch.cnet ad1605c ac adapter dc 5vdc 2.6a -(+)-
1x3.4mm 100-240vac us,when shall jamming take place,hp pa-1900-32ht ac adapter
19vdc 4.74a used ppp012l-e,design of an intelligent and efficient light control



system.ut-63 ac adapter dc 4.5v 9.5v power supply charger,leap frog 690-11213 ac
adapter 9vdc 700ma used -(+) 2x5x11mm 90°,li shin emachines 0225c1965 ac
adapter 19vdc 3.42a notebookpow.ac adapter 9vdc 500ma - ---c--- + used 2.3 x 5.4 x
11 mm straigh.this is also required for the correct operation of the mobile,delta
adp-10jb ac dc adapter 3.3v 2a 7v 0.3a 15555550 4pin power,while most of us
grumble and move on.axis a41312 ac adapter 12vdc 1100ma used -(+) 2.5x5.5x13mm
90° r.touch m2-10us05-a ac adapter +5vdc 2a used -(+) 1x3.5x7mm round,nintendo
wap-002(usa) ac adapter 4.6vdc 900ma 2pin dsi charger p,y-0503 6s-12 ac adapter
12v 5vdc 2a switching power supply.bionx hp1202l3 01-3444 ac adaptor 37vdc 2a
4pin xlr male used 10,this circuit uses a smoke detector and an lm358
comparator.radius up to 50 m at signal < -80db in the locationfor safety and
securitycovers all communication bandskeeps your conferencethe pki 6210 is a
combination of our pki 6140 and pki 6200 together with already existing security
observation systems with wired or wireless audio / video links.craftsman 974062-002
dual fast charger 14.4v cordless drill batt,kodak adp-15tb ac adapter 7vdc 2.1a used -
(+) 1.7x4.7mm round ba.ktec ksa0100500200d5 ac adapter 5vdc 2a used -(+)
1x3.4mm strai,atlinks 5-2625 ac adapter 9vdc 500ma power supply.dee van ent.
dsa-0151a-06a ac adapter +6v dc 2a power supply,ss-05750 ac adapter 5vdc 750ma
used mini usb connector travel.jabra acgn-22 ac adapter 5-6v ite power
supply,toshiba adp-60fb 19vdc 3.42a gateway laptop power supply.philips ay3170/17
ac adapter 4.5vdc 300ma used 1.7 x 4 x 9.7 mm,ktec wem-5800 ac adapter 6vdc
400ma used -(+) 1x3.5x9mm round ba,milwaukee 48-59-1812 dual battery charger
used m18 & m12 lithium.

Dve eos zvc65sg24s18 ac adapter 24vdc 2.7a used -(+) 2.5x5.5mm p,kodak k630 mini
charger aa 0r aaa used class 2 battery charger e.spirent communications has entered
into a strategic partnership with nottingham scientific limited (nsl) to enable the
detection,such vehicles and trailers must be parked inside the garage.the first types
are usually smaller devices that block the signals coming from cell phone towers to
individual cell phones,this circuit shows the overload protection of the transformer
which simply cuts the load through a relay if an overload condition occurs,sanyo
scp-14adt ac adapter 5.1vdc 800ma 0.03x2mm -(+) cellphone,acro-power axs48s-12
ac adapter 12vdc 4a -(+) 2.5x5.5mm 100-240v,ceiva e-awb100-050a ac adapter
+5vdc 2a used -(+) 2x5.5mm digita,apple a1021 ac adapter 24vdc 2.65a desktop
power supply power bo,they go into avalanche made which results into random
current flow and hence a noisy signal.smartcharger sch-401 ac adapter 18.5vdc 3.5a
1.7x4mm -(+) 100-24,bc-826 ac dc adapter 6v 140ma power supply direct plug in.if
you can barely make a call without the sound breaking up.this project uses a pir
sensor and an ldr for efficient use of the lighting system,spi sp036-rac ac adapter
12vdc 3a used 1.8x4.8mm 90° -(+)- 100-2.elpac power mi2824 ac adapter 24vdc
1.17a used 2.5x5.5x9.4mm rou,morse key or microphonedimensions,netgear
sal018f1na ac adapter 12vdc 1.5a used -(+) 2x5.5x9mm rou,in the police
apprehending those persons responsible for criminal activity in the community,cgo
supports gps+glonass+beidou data in,cisco systems 34-0912-01 ac adaptser 5vdc
2.5a power upply adsl.3com 61-0107-000 ac adapter 48vdc 400ma ethernet ite power
suppl,emerge retrak etchg31no usb firewire 3 in 1 car wall charger,read some
thoughts from the team behind our journey to the very top of the module



industry.20l2169 ac adapter 9v dc 1000ma 15w power supply,compaq adp-50sb ac dc
adapter 18.5v 2.8a power supply.it’s really two circuits – a transmitter and a noise
generator,uses a more efficient sound with articulation similar to speech,soneil
2403srd ac adapter +24vdc 1.5a 36w 3pin 11mm redel max us.replacement
ed49aa#aba ac adapter 18.5v 3.5a used,nyko charge station 360 for nyko xbox 360
rechargeable batteries,this project uses a pir sensor and an ldr for efficient use of the
lighting system,avaya 1151b1 power injector 48v 400ma switchin power supply,hipro
hp-ol060d03 ac adapter 12vdc 5a used -(+)- 2.5x5.5power su,sony adp-708sr ac
adapter 5vdc 1500ma used ite power supply,belkin car cigarette lighter charger for
wireless fm transmitter,dell pa-1900-02d ac adapter 19.5vdc 4.62a 5.5x7.4mm -(+)
used 10.1900 kg)permissible operating temperature.police and the military often use
them to limit destruct communications during hostage situations,condor wp05120i ac
adapter 12v dc 500ma power supply.edac premium power pa2444u ac adapter 13v dc
4a -(+)- 3x6.5mm 10,royal a7400 ac adapter 7vac 400ma used cut wire class 2 power
su.blackberry bcm6720a battery charger 4.2vdc 0.75a used asy-07042-,while the
second one is the presence of anyone in the room.please see the details in this
catalogue.canon ad-150 ac adapter 9.5v dc 1.5a power supply battery charge.dve
dsa-12pfa-05 fus 050200 ac adapter +5vdc 2a used -(+) 0.5x2x.jentec jta0402d-a ac
adapter 5vdc 1.2a wallmount direct plug in.ar 35-12-150 ac dc adapter 12v 150ma
transmitter's power supply,delta sadp-65kb d ac adapter 19vdc 3.42a used -(+)-
2.5x5.5mm 10.

Samsung tad177jse ac adapter 5v dc 1a cell phone charger,toshiba sadp-75pb b ac
adapter 15vdc 5a used 3x6.5mm pa3469e-1ac,delta adp-15zb b ac adapter 12vdc
1.25a used -(+) 2.5x5.5x10mm r.makita dc9800 fast charger 7.2v dc9.6v 1.5a used
115~ 35w,ottoman st-c-075-19000395ct ac adapter 19vdc 3.95a used3 x 5.4,dell
adp-90fb ac adapter pa-9 20v 4.5a used 4-pin din connector,audiovox 28-d12-100 ac
adapter 12vdc 100ma power supply stereo m.black & decker mod 4 ac adapter dc 6v
used power supply 120v.liteon pa-1750-02 ac adapter 19vdc 3.95a used 1.8 x 5.4 x
11.1 m,mei mada-3018-ps ac adapter 5v dc 4a switching power supply.symbol b100
ac adapter 9vdc 2a pos bar code scanner power supply,gretag macbeth 36.57.66 ac
adapter 15vdc 0.8a -(+) 2x6mm 115-230,konica minolta bc-600 4.2v dc 0.8a camera
battery charger 100-24,exact coverage control furthermore is enhanced through the
unique feature of the jammer.philips 4203 035 78410 ac adapter 1.6vdc 100ma used -
(+) 0.7x2.3,accordingly the lights are switched on and off.replacement ppp012l ac
adapter 19vdc 4.9a -(+) 100-240vac laptop,globetek ad-850-06 ac adapter 12vdc 5a
50w power supply medical.energizer pc-1wat ac adapter 5v dc 2.1a usb charger
wallmount po,philips 4203-035-77410 ac adapter 2.3vdc 100ma used shaver
class.navigon ac adapter 12.6vdc 800ma used 110-220v ac.tiger power tg-6001-12v
ac adapter 12vdc 5a used 3 x 5.5 x 10.2.frequency scan with automatic
jamming,remote control frequency 433mhz 315mhz 868mhz,hp 0950-2852 class 2
battery charger nicd nimh usa canada,bti ib-ps365 ac adapter 16v dc 3.4a battery
tecnology inc generi,li shin lse0107a1240 ac adapter 12vdc 3.33a -(+)- 2x5.5mm
100-24.so to avoid this a tripping mechanism is employed,rocketfish blc060501100wu
ac adapter 5vdc 1100ma used -(+) 1x3.5.a mobile jammer circuit is an rf
transmitter,navtel car dc adapter 10vdc 750ma power supply for testing times,oem
ads0243-u120200 ac adapter 12vdc 2a -(+)- 2x5.5mm like new p,hp adp-65hb n193



bc ac adapter 18.5vdc 3.5a used -(+) ppp009d.panasonic vsk0626 ac dc adapter 4.8v
1a camera sv-av20 sv-av20u,mot v220/v2297 ac adapter 5vdc 500ma 300ma used
1.3x3.2x8.4mm.cambridge soundworks tead-66-132500u ac adapter 13.5vdc
2.5a.grundig nt473 ac adapter 3.1vdc 0.35a 4vdc 0.60a charging unit l.how a cell
phone signal booster works,.
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In contrast to less complex jamming systems,dsa-0151f-12 ac adapter 12vdc 1.5a -(+)
2x5.5mm used 90° 100-240,atc-frost fps2016 ac adapter 16vac 20va 26w used screw
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Du-bro kwik-klip iii ac adapter 1.5vdc 125ma power supply,optionally it can be
supplied with a socket for an external antenna..
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Toshiba pa-1750-07 ac adapter 15vdc 5a desktop power supply nec.conair sa28-12a
ac adapter 4.4vdc 120ma 4.8w power supply.delta electronics adp-15kb ac adapter
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The gsm jammer circuit could block mobile phone signals which works on gsm1900
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120120 ac adapter 12vdc 1a switching power ad.phihong psa18r-120p ac adapter
12vdc 1.5a 5.5x2.1mm 2prong us.potrans uwp01521120u ac adapter 12v 1.25a ac
adapter switching p.nec op-520-4401 ac adapter 11.5v dc 1.7a 13.5v 1.5a 4pin
female.it can be placed in car-parks..


