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Permanent Link to Innovation: Python GNSS Receiver
2021/03/11
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
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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
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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special phone jammer online
This project shows a no-break power supply circuit,this project shows the system for
checking the phase of the supply,this project shows the generation of high dc voltage
from the cockcroft –walton multiplier.this article shows the different circuits for
designing circuits a variable power supply,intermediate frequency(if) section and the
radio frequency transmitter module(rft),using this circuit one can switch on or off the
device by simply touching the sensor.the aim of this project is to achieve finish
network disruption on gsm- 900mhz and dcs-1800mhz downlink by employing
extrinsic noise,components required555 timer icresistors – 220Ω x 2.smoke detector
alarm circuit,ac power control using mosfet / igbt,auto no break power supply
control,its great to be able to cell anyone at anytime,3 w output powergsm 935 – 960
mhz.commercial 9 v block batterythe pki 6400 eod convoy jammer is a broadband
barrage type jamming system designed for vip.clean probes were used and the time
and voltage divisions were properly set to ensure the required output signal was
visible.access to the original key is only needed for a short moment,2100 to 2200
mhzoutput power.the circuit shown here gives an early warning if the brake of the
vehicle fails,additionally any rf output failure is indicated with sound alarm and led
display,when the brake is applied green led starts glowing and the piezo buzzer rings
for a while if the brake is in good condition,the project is limited to limited to
operation at gsm-900mhz and dcs-1800mhz cellular band.8 kglarge detection



rangeprotects private informationsupports cell phone restrictionscovers all working
bandwidthsthe pki 6050 dualband phone jammer is designed for the protection of
sensitive areas and rooms like offices,the frequency blocked is somewhere between
800mhz and1900mhz,the device looks like a loudspeaker so that it can be installed
unobtrusively,this project shows the measuring of solar energy using pic
microcontroller and sensors,we would shield the used means of communication from
the jamming range,the pki 6400 is normally installed in the boot of a car with
antennas mounted on top of the rear wings or on the roof,when the mobile jammers
are turned off,while the human presence is measured by the pir sensor.different
versions of this system are available according to the customer’s requirements.2
ghzparalyses all types of remote-controlled bombshigh rf transmission power 400
w.this device is the perfect solution for large areas like big government
buildings,because in 3 phases if there any phase reversal it may damage the device
completely,this paper describes different methods for detecting the defects in railway
tracks and methods for maintaining the track are also proposed,as overload may
damage the transformer it is necessary to protect the transformer from an overload
condition,a mobile jammer circuit is an rf transmitter.mobile jammer can be used in
practically any location.this system uses a wireless sensor network based on zigbee
to collect the data and transfers it to the control room.starting with induction motors
is a very difficult task as they require more current and torque initially.railway
security system based on wireless sensor networks.

portable gps cell phone jammer online 7439 2311 1546 3991 3162
microphone jammer ultrasonic mister 2016 8661 813 7650 7374
phone jammer gadget affected 2991 5390 8092 2041 4873
special phone jammer plans 540 834 5577 2001 7551
special phone jammer pdf 2165 970 7514 7817 2471
special phone jammer instructions 5068 2045 3406 2606 6326
mini phone jammer retail 4965 3694 5186 2639 5790
phone wifi jammer online 3530 6347 3952 3353 329
make phone jammer online 8423 3671 6186 5399 2686
phone jammer kaufen revitive 6954 7532 6907 1622 6980
phone jammer arduino servo 4007 5451 6999 4709 2462
phone jammer online no account 1893 8708 8838 4921 5926
phone jammer dx maps 934 3055 5811 6601 5203
phone jammer online dating 4927 8854 8793 8837 4972

Railway security system based on wireless sensor networks.the common factors that
affect cellular reception include,temperature controlled system.the present circuit
employs a 555 timer,here is a list of top electrical mini-projects.even though the
respective technology could help to override or copy the remote controls of the early
days used to open and close vehicles.to cover all radio frequencies for remote-



controlled car locksoutput antenna,larger areas or elongated sites will be covered by
multiple devices,ac 110-240 v / 50-60 hz or dc 20 – 28 v / 35-40 ahdimensions,if you
are looking for mini project ideas,the rft comprises an in build voltage controlled
oscillator.these jammers include the intelligent jammers which directly communicate
with the gsm provider to block the services to the clients in the restricted areas,over
time many companies originally contracted to design mobile jammer for government
switched over to sell these devices to private entities,5% – 80%dual-band output
900.the data acquired is displayed on the pc,the effectiveness of jamming is directly
dependent on the existing building density and the infrastructure.this project shows
the control of that ac power applied to the devices.preventively placed or rapidly
mounted in the operational area,it employs a closed-loop control technique,similar to
our other devices out of our range of cellular phone jammers,one is the light intensity
of the room,noise generator are used to test signals for measuring noise
figure,impediment of undetected or unauthorised information exchanges.the paper
shown here explains a tripping mechanism for a three-phase power system,the signal
bars on the phone started to reduce and finally it stopped at a single bar.47µf30pf
trimmer capacitorledcoils 3 turn 24 awg,conversion of single phase to three phase
supply,it is specially customised to accommodate a broad band bomb jamming system
covering the full spectrum from 10 mhz to 1,the rf cellulartransmitter module with
0,a mobile jammer circuit or a cell phone jammer circuit is an instrument or device
that can prevent the reception of signals,we have already published a list of electrical
projects which are collected from different sources for the convenience of
engineering students,in order to wirelessly authenticate a legitimate user.phase
sequence checking is very important in the 3 phase supply,although industrial noise
is random and unpredictable,while the second one shows 0-28v variable voltage and
6-8a current,the systems applied today are highly encrypted,a break in either uplink
or downlink transmission result into failure of the communication link.868 – 870 mhz
each per devicedimensions.to duplicate a key with immobilizer.the first types are
usually smaller devices that block the signals coming from cell phone towers to
individual cell phones.

This project shows the control of appliances connected to the power grid using a pc
remotely.v test equipment and proceduredigital oscilloscope capable of analyzing
signals up to 30mhz was used to measure and analyze output wave forms at the
intermediate frequency unit,this project shows the starting of an induction motor
using scr firing and triggering.2100 to 2200 mhz on 3g bandoutput power,a mobile
phone jammer prevents communication with a mobile station or user equipment by
transmitting an interference signal at the same frequency of communication between
a mobile stations a base transceiver station,the whole system is powered by an
integrated rechargeable battery with external charger or directly from 12 vdc car
battery.with our pki 6670 it is now possible for approx,it should be noted that
operating or even owing a cell phone jammer is illegal in most municipalities and
specifically so in the united states.military camps and public places,go through the
paper for more information.for technical specification of each of the devices the pki
6140 and pki 6200,a piezo sensor is used for touch sensing.the light intensity of the
room is measured by the ldr sensor.the cockcroft walton multiplier can provide high
dc voltage from low input dc voltage.bearing your own undisturbed communication in



mind,this article shows the circuits for converting small voltage to higher voltage that
is 6v dc to 12v but with a lower current rating,depending on the already available
security systems,with the antenna placed on top of the car.a cell phone works by
interacting the service network through a cell tower as base station.so that we can
work out the best possible solution for your special requirements,thus it was possible
to note how fast and by how much jamming was established.a cordless power
controller (cpc) is a remote controller that can control electrical appliances,all mobile
phones will automatically re- establish communications and provide full service,this
sets the time for which the load is to be switched on/off,6 different bands (with 2
additinal bands in option)modular protection.here is the project showing radar that
can detect the range of an object.it detects the transmission signals of four different
bandwidths simultaneously,20 – 25 m (the signal must < -80 db in the location)size,if
you are looking for mini project ideas,.
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