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Permanent Link to Space-Time Equalization Techniques for New GNSS Signals
2021/04/23
By Pratibha B. Anantharamu, Daniele Borio, and Gérard Lachapelle Spatial and
temporal information of signals received from multiple antennas can be applied to
mitigate the impact of new GPS and Galileo signals’ binary-offset sub-carrier,
reducing multipath and interference effects. New modernized GNSS such as GPS,
Galileo, GLONASS, and Compass broadcast signals with enhanced correlation
properties as compared to the first generation GPS signals. These new signals are
characterized by different modulations that provide improved time resolution,
resulting in more precise range measurements, along with the advantage of being
more resilient to multipath and RF interference. One of these modulations is the
binary-offset-carrier (BOC) modulation transmitted by Galileo and modernized GPS.
Despite the benefits of BOC modulation schemes, difficulties in tracking BOC signals
can arise. The autocorrelation function (ACF) of BOC signals is multi-peaked,
potentially leading to false peak-lock and ambiguous tracking. Intense research
activities have produced different BOC tracking schemes that address the issue of
multi-peaked BOC signal tracking. Additionally, new tracking schemes including
space-time processing can be adopted to further improve the performance of existing
algorithms. Space-time equalization is a technique that utilizes spatial and temporal
information of signals received from multiple antennas to compensate for the effects
of multipath fading and co-channel interference. In the context of BOC signals, these
kinds of techniques can be applied to mitigate the impact of the sub-carrier, which is
responsible for a multi-peaked ACF, reducing multipath and interference effects. In
temporal processing, traditional equalizers in time-domain are useful to compensate
for signal distortions. But equalization becomes more challenging in the case of BOC
signals, where the effect of both sub-carrier and multipath must be accounted for. On
the other hand, by using spatial processing, it should be possible to extract the
desired signal component from a set of received signals by electronically varying the
antenna array directivity (beamforming). The combination of an antenna array and a
temporal equalizer results in better system performance. Hence the main objective of
this research is to apply space-time processing techniques to BOC modulated signals
received by an antenna array. The main intent is to enhance the signal quality, avoid
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ambiguous tracking and improve tracking performance under weak signal
environments or in the presence of harsh multipath components. The focus of
previous antenna-array processing using GNSS signals was on enhancing GNSS
signal quality and mitigating interference and/or multipath related issues.
Unambiguous tracking was not considered. Here, we develop a space-time algorithm
to mitigate ambiguous tracking of BOC signals along with improved signal quality.
The main objective is to obtain an equalization technique that can operate on BOC
signals to provide unambiguous BPSK-like correlation function capable of altering the
antenna array beam pattern to improve the signal to interference plus noise ratio.
Space-time adaptive processing structure proposed for BOC signal tracking; the
temporal filter provides signal with unambiguous ACF whereas the spatial filter
provides enhanced performance with respect to multipath, interference, and noise.
Initially, temporal equalization based on the minimum mean square error (MMSE)
technique is considered to obtain unambiguous ACF on individual antenna outputs.
Spatial processing is then applied on the correlator outputs based on a modified
minimum variance distortionless response (MVDR) approach. As part of spatial
processing, online calibration of the real antenna array is performed which also
provides signal and noise information for the computation of the beamforming
weights. Finally, the signal resulting from temporal and spatial equalization is fed to
a common code and carrier tracking loop for further processing. The effectiveness of
the proposed technique is demonstrated by simulating different antenna array
structures for BOC signals. Intermediate-frequency (IF) simulations have been
performed and linear/planar array structures along with different signal to
interference plus noise ratios have been considered. A modified version of The
University of Calgary software receiver, GSNRx, has been used to simultaneously
process multi-antenna data. Further tests have been performed using real data
collected from Galileo test satellites, GIOVE-A and GIOVE-B, using an array structure
comprising of two to four antennas. A 4-channel front-end designed in the PLAN
group, and a National Instruments (NI) signal vector analyzer equipped with three
PXI-5661 front-ends (NI 2006) have been used to collect data synchronously from
several antennas. The data collected from the antennas were progressively
attenuated for the analysis of the proposed algorithm in weak signal environments.
From the performed tests and analysis, it is observed that the proposed methodology
provides unambiguous ACF. Spatial processing is able to efficiently estimate the
calibration parameters and steer the antenna array beam towards the direction of
arrival of the desired signal. Thus, the proposed methodology can be used for
efficient space-time processing of new BOC modulated GNSS signals. Signal and
Systems Model The complex baseband GNSS signal vector received at the input of an
antenna array can be modeled as     (1) where •    M is the number of antenna
elements; •    L is the number of satellites; •    C is a M × M calibration matrix
capturing the effects of antenna gain/phase mismatch and mutual coupling; •    si = 
is the complex M × 1 steering vector relative to the signal from the ith satellite. si
captures the phase offsets between signals from different antennas; •     is the noise
plus interference vector observed by the M antennas. The ith useful signal
component xi (t) can be modeled as    (2) where •    Ai is the received signal
amplitude; •    di() models the navigation data bit; •    ci() is the ranging sequence
used for spreading the transmitted data; •    τ0,i, f0,i and φ0,imodel the code delay,



Doppler frequency and carrier phase introduced by the communication channel. The
index i is used to denote quantities relative to the ith satellite. The ranging code ci()
is made up of several components including a primary spreading sequence, a
secondary code and a sub-carrier. For a BPSK modulated signal, the sub-carrier is a
rectangular window of duration Tc. In the case of BOC modulated signals, the sub-
carrier is generated as the sign of a sinusoidal carrier. The presence of this sub-
carrier produces a multi-peaked autocorrelation function making the
acquisition/tracking processes ambiguous. In order to extract signal parameters such
as code delay and Doppler frequency of the ith useful signal xi(t), the incoming
signal  is correlated with a locally generated replica of the incoming code and carrier.
This process is referred to as correlation where the carrier of the incoming signal is
at first wiped off using a local complex carrier replica. The spreading code is also
wiped off using a ranging code generator. The signal obtained after carrier and code
removal is integrated and dumped over T seconds to provide correlator outputs. The
correlator output for the hth satellite and mth antenna can be modeled as:    (3)
where vm,k are the coefficients of the calibration matrix, C and R(Δτh) is the multi-
peaked ACF. τh, fD,h and φh are the code delay, Doppler frequency and carrier phase
estimated by the receiver and Δτh, ΔfD,h and Δφh are the residual delay, frequency,
and phase errors.  is the residual noise term obtained from the processing of η(t). Eq.
(3) is the basic signal model that will be used for the development of a space-time
technique suitable for unambiguous BOC tracking. When BOC signals are considered,
algorithms should be developed to reduce the impact of  that include receiver noise,
interference and multipath components, along with the mitigation of ambiguities in
R(Δτh). Space-time processing techniques have the potential to fulfill those
requirements. Space-Time Processing A simplified representation of a typical space-
time processing structure is provided in Figure 1. Each antenna element is followed
by K taps with δ denoting the time delay between successive taps forming the
temporal filter. The combination of several antennas forms the spatial filter. wmk are
the space-time weights with 0 ≤ k ≤ K and 0 ≤ m ≤ M. k is the temporal index and m
is the antenna index. Figure 1. Block diagram of space-time processing. The array
output after applying the space-time filter can be expressed as    (4) where (wmk)*
denotes complex conjugate. The spatial-only filter can be realized by setting K=1 and
a temporal only filter is obtained when M=1. The weights are updated depending on
the signal/channel characteristics subject to user-defined constraints using different
adaptive techniques. This kind of processing is often referred to as Space-Time
Adaptive Processing (STAP). The success of STAP techniques has been well
demonstrated in radar, airborne and mobile communication systems. This has led to
the application of STAP techniques in the field of GNSS signal processing. Several
STAP techniques have been developed for improving the performance of GNSS signal
processing. These techniques exploit the advantages of STAP to minimize the effect
of multipath and interference along with improving the overall signal quality. Space-
time processing algorithms can be broadly classified into two categories: decoupled
and joint space-time processing. The joint space-time approach exploits both spatial
and temporal characteristics of the incoming signal in a single space-time filter while
the decoupled approach involves several temporal equalizers and a spatial
beamformer that are realized in two separate stages (Figure 2). Figure 2.
Representation of two different space-time processing techniques When considering



the decoupled approach for GNSS signals, temporal filters can be applied on the data
from the different antennas whereas the spatial filter can be applied at two different
stages, namely pre-correlation or post-correlation. In the pre-correlation stage,
spatial weights are applied on the incoming signal after carrier wipe-off while in the
post-correlation stage, spatial weights are applied after the Integrate & Dump (I&D)
block on the correlator outputs. In pre-correlation processing, the update rate of the
weight vector is in the order of MHz (same as the sampling frequency) whereas the
post-correlation processing has the advantage of lower update rates in the order of
kHz (I&D frequency). In the pre-correlation case, the interference and noise
components prevail significantly in the spatial correlation matrix and would result in
efficient interference mitigation and noise reduction. But the information on direct
and reflected signals are unavailable since the GNSS signals are well below the noise
level. This information can be extracted using post-correlation processing. In the
context of new GNSS signals, efforts to utilize multi-antenna array to enhance signal
quality along with interference and multipath mitigation have been documented
using both joint and decoupled approaches where the problem of ambiguous signal
tracking was not considered. In our research, we considered the decoupled space-
time processing structure. Temporal processing is applied at each antenna output
and spatial processing is applied at the post-correlation stage. Temporal processing
based on MMSE equalization and spatial processing based on the adaptive MVDR
beamformer are considered. Methodology The opening figure shows the proposed
STAP architecture for BOC signal tracking. In this approach, the incoming BOC
signals are at first processed using a temporal equalizer that produces a signal with a
BPSK-like spectrum. The filtered spectra from several antennas are then combined
using a spatial beamformer that produces maximum gain at the desired signal
direction of arrival. The beamformed signal is then fed to the code and carrier lock
loops for further processing. The transfer function of the temporal filter is obtained
by minimizing the error:    (5) where H(f) is the transfer function of the temporal
filter that minimizes the MSE, εMMSES, between the desired spectrum, GD(f), and
filtered spectrum, Gx(f)H(f). The spectrum of the incoming BOC signal is denoted by
Gx(f). λ is a weighting factor determining the impact of noise with respect to that of
an ambiguous correlation function. N0 is the noise power spectral density and C the
carrier power. The desired spectrum is considered to be a BPSK spectrum. Since this
type of processing minimizes the MSE, it is denoted MMSE Shaping (MMSES).
Figure 3 shows a sample plot of the ACF obtained after applying MMSES on live
Galileo BOCs(1,1) signals collected from the GIOVE-B satellite. The input C/N0 was
equal to 40 dB-Hz and the ACF was averaged over 1 second of data. It can be
observed that the multi-peaked ACF was successfully modified by MMSES to produce
a BPSK-like ACF without secondary peaks. Also narrow ACF were obtained by
modifying the filter design for improved multipath mitigation. Thus using temporal
processing, the antenna array data are devoid of ambiguity due to the presence of the
sub-carrier. After temporal equalization, the spatial weights are computed and
updated based on the following information: The signal and noise covariance matrix
obtained from the correlator outputs; Calibration parameters estimated to minimize
the effect of mutual coupling and antenna gain/phase mismatch; Satellite data
decoded from the ephemeris/almanac containing information on the GNSS signal
DoA. The weights are updated using the iterative approach for the MVDR



beamformer to maximize the signal quality according to the following steps: Step 1:
Update the estimate of the steering vector for the hthsatellite using the calibration
parameters as:    (6) Here vi,j represents the estimated calibration parameters using
the correlator outputs given by Eq. (3) and shm is the element of the steering vector
computed using the satellite ephemeris/almanac data. Step 2: Update the weight
vector  (the temporal index, k, is removed for ease of notation) using the new
estimate of the covariance matrix and steering vector as    (7) where  is the input
signal after carrier wipe-off. Repeat Steps 1 and 2 until the weights converge. Finally
compute the correlator output to drive the code and carrier tracking loop according
to Equation (4). The C/N0 gain obtained after performing calibration and
beamforming on a two-antenna linear array and four-antenna planar array data
collected using the four channel front-end is provided in Figure 4 and Figure 5. The
C/N0 plots are characterized by three regions: Single Antenna that provides C/N0
estimates obtained using q0,h alone; Before Calibration that provides C/N0 estimates
obtained by compensating only the effects of the steering vector, si, before combining
the correlator outputs from all antennas; After Calibration that provides C/N0
estimates obtained by compensating the effects of both steering vector, si and
calibration matrix, C, before combining correlator outputs from all antennas. After
calibration, beamforming provides approximately a C/N0 gain equal to the theoretical
one on most of the satellites whereas before calibration, the gain is minimal and, in
some cases, negative with respect to the single antenna case. These results support
the effectiveness of the adopted calibration algorithm and the proposed methodology
that enables efficient beamforming. Figure 4. C/N0 estimates obtained after
performing calibration and beamforming on linear array data. Figure 5. C/N0
estimates obtained after performing calibration and beamforming on the planar array
data. Results and Analysis IF simulated BOCs(1,1) signals for a 4-element planar
array with array spacing equal to half the wavelength of the incoming signal has been
considered to analyze the proposed algorithm. The input signal was characterized by
a C/N0 equal to 42 dB-Hz at an angle of arrival of 20° elevation and 315° azimuth
angle. A sample plot of the antenna array pattern using the spatial beamformer  is
shown in Figure 6. In the upper part of Figure 6, the ideal case in the absence of
interference was considered. The algorithm is able to place a maximum of the array
factor in correspondence of the signal DoA. Figure 6. Antenna array pattern for a 4-
element planar array computed using a MVDR beamformer in the presence of two
interference sources. In the bottom part, results in the presence of interference are
shown. Two interference signals were introduced at 60 and 45 degree elevation
angles. It can be clearly observed that, in the presence of interference, the MVDR
beamformer successfully adapted the array beam pattern to place nulls in the
interference DoA. In order to further test the tracking capabilities of the full system,
semi-analytic simulations were performed for the analysis of digital tracking loops.
The simulation scheme is shown in Figure 7 and consists of M antenna elements.
Each antenna input for the hth satellite is defined by a code delay (τm,h) and a
carrier phase value (φm,h) for DLL and PLL analysis. φm,h captures the effect of
mutual coupling, antenna phase mismatch and phase effects due to different antenna
hardware paths. To analyze the post-correlation processing structure, each antenna
input is processed independently to obtain the error signal,  Δτm,h / Δφm,h as 
where  are the current delay/phase estimates. Figure 7. Semi-analytic simulation



model for a multi-antenna system comprising M antennas with a spatial beamformer.
Each error signal is then used to obtain the signal components that are added along
with the independent noise components, . The combined signal and noise components
from all antenna elements are fed to the spatial beamformer to produce a single
output according to the algorithm described in the Methodology section. Finally, the
beamformer output is passed through the loop discriminator, filter and NCO to
provide a new estimate . The Error to Signal mapping block and the noise generation
process accounts for the impact of temporal filtering. Figure 8 shows sample tracking
jitter plots for a PLL with a single, dual and three-antenna array system obtained
using the structure described above. Figure 8. Phase-tracking jitter obtained for
single, dual and three-antenna linear array as a function of the input C/N0 for a
Costas discriminator (20 milliseconds coherent integration and 5-Hz bandwidth). The
number of simulation runs considered was 50000 with a coherent integration time of
20 ms and a PLL bandwidth equal to 5 Hz. As expected the tracking jitter improves
when the number of antenna elements is increased along with improved tracking
sensitivity. As expected, the C/N0 values at which loss of lock occurs for a three
antenna system is reduced with respect to the single antenna system, showing its
superiority. Real data analysis. Figure 9 shows the experimental setup considered for
analysis of the proposed combined space-time algorithm. Two antennas spaced 8.48
centimeters apart were used to form a 2-element linear antenna array structure. The
NI front-end was employed for the data collection process to synchronously collect
data from the two-antenna system. Data on both channels were progressively
attenuated by 1 dB every 10 seconds to simulate a weak signal environment until an
attenuation of 20 dB was reached. When this level of attenuation was reached, the
data were attenuated by 1 dB every 20 seconds to allow for longer processing under
weak signal conditions. In this way, data on both antennas were attenuated
simultaneously. Data from Antenna 1 were passed through a splitter, as shown in
Figure 9, before being attenuated in order to collect signals used to produce
reference code delay and carrier Doppler frequencies. Figure 9. Experimental setup
with signals collected using two antennas spaced 8.48 centimeters apart. BOCs(1,1)
signals collected using Figure 9 were tracked using the temporal and spatial
processing technique described in the opening figure. The C/N0 results obtained
using single and two antennas are provided in Figure 10. In the single antenna case,
only temporal processing was used. In this case, the loop was able to track signals for
an approximate C/N0 of 19 dB-Hz. Using the space-time processing, the dual antenna
system was able to track for nearly 40 seconds longer than the single antenna case,
thus providing around 2 dB improvement in tracking sensitivity. Figure 10. C/N0
estimates obtained using a single antenna, temporal only processing and a dual-
antenna array system using space-time processing. Conclusions A combined space-
time technique for the processing of new GNSS signals including a temporal filter at
the output of each antenna, a calibration algorithm and a spatial beamformer has
been developed. The proposed methodology has been tested with simulations and
real data. It was observed that the proposed methodology was able to provide
unambiguous tracking after applying the temporal filter and enhance the signal
quality after applying a spatial beamformer. The effectiveness of the proposed
algorithm to provide maximum signal gain in the presence of several interference
sources was shown using simulated data. C/N0 analysis for real data collected using



a dual antenna array showed the effectiveness of combined space-time processing in
attenuated signal environments providing a 2 dB improvement in tracking sensitivity.
Pratibha B. Anantharamu received her doctoral degree from Department of
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 Gérard
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mobile phone jammer Flin Flon
This project shows the measuring of solar energy using pic microcontroller and
sensors.bomb threats or when military action is underway,blocking or jamming radio
signals is illegal in most countries.single frequency monitoring and jamming (up to 96
frequencies simultaneously) friendly frequencies forbidden for jamming (up to
96)jammer sources,frequency counters measure the frequency of a signal.this device
can cover all such areas with a rf-output control of 10.while the second one shows
0-28v variable voltage and 6-8a current.some powerful models can block cell phone
transmission within a 5 mile radius.please visit the highlighted article.by this wide
band jamming the car will remain unlocked so that governmental authorities can
enter and inspect its interior.this is done using igbt/mosfet,the project employs a
system known as active denial of service jamming whereby a noisy interference
signal is constantly radiated into space over a target frequency band and at a desired
power level to cover a defined area.several noise generation methods include.similar
to our other devices out of our range of cellular phone jammers.high voltage
generation by using cockcroft-walton multiplier.selectable on each band between 3
and 1,pll synthesizedband capacity,all mobile phones will automatically re-establish
communications and provide full service.this paper describes the simulation model of
a three-phase induction motor using matlab simulink,this provides cell specific
information including information necessary for the ms to register atthe system.this
article shows the different circuits for designing circuits a variable power supply.the
cockcroft walton multiplier can provide high dc voltage from low input dc voltage,at
every frequency band the user can select the required output power between 3 and
1.a total of 160 w is available for covering each frequency between 800 and 2200
mhz in steps of max,we are providing this list of projects,these jammers include the
intelligent jammers which directly communicate with the gsm provider to block the
services to the clients in the restricted areas.this paper shows the real-time data
acquisition of industrial data using scada,complete infrastructures (gsm.the use of
spread spectrum technology eliminates the need for vulnerable “windows” within the
frequency coverage of the jammer,micro controller based ac power controller,phase
sequence checking is very important in the 3 phase supply,1900 kg)permissible
operating temperature,a mobile jammer circuit or a cell phone jammer circuit is an
instrument or device that can prevent the reception of signals by mobile
phones.preventively placed or rapidly mounted in the operational area.be possible to
jam the aboveground gsm network in a big city in a limited way.the marx principle



used in this project can generate the pulse in the range of kv,embassies or military
establishments,pc based pwm speed control of dc motor system,all these project
ideas would give good knowledge on how to do the projects in the final year,the
predefined jamming program starts its service according to the settings,1920 to 1980
mhzsensitivity,smoke detector alarm circuit,upon activating mobile jammers.a
prerequisite is a properly working original hand-held transmitter so that duplication
from the original is possible,here is a list of top electrical mini-projects.it could be
due to fading along the wireless channel and it could be due to high interference
which creates a dead- zone in such a region,1 watt each for the selected frequencies
of 800,we then need information about the existing infrastructure.one is the light
intensity of the room.this article shows the circuits for converting small voltage to
higher voltage that is 6v dc to 12v but with a lower current rating,ii mobile
jammermobile jammer is used to prevent mobile phones from receiving or
transmitting signals with the base station.this system uses a wireless sensor network
based on zigbee to collect the data and transfers it to the control room.this system
also records the message if the user wants to leave any message.-10 up to
+70°cambient humidity,the first circuit shows a variable power supply of range
1.rs-485 for wired remote control rg-214 for rf cablepower supply.i have designed
two mobile jammer circuits.generation of hvdc from voltage multiplier using marx
generator.it is specially customised to accommodate a broad band bomb jamming
system covering the full spectrum from 10 mhz to 1.but also for other objects of the
daily life,this project shows the starting of an induction motor using scr firing and
triggering.an indication of the location including a short description of the
topography is required,this project uses arduino and ultrasonic sensors for
calculating the range.1 w output powertotal output power,this project shows the
starting of an induction motor using scr firing and triggering,320 x 680 x 320
mmbroadband jamming system 10 mhz to 1,110 – 220 v ac / 5 v dcradius,load
shedding is the process in which electric utilities reduce the load when the demand
for electricity exceeds the limit,disrupting a cell phone is the same as jamming any
type of radio communication,the data acquired is displayed on the pc,this circuit
shows the overload protection of the transformer which simply cuts the load through
a relay if an overload condition occurs.such as propaganda broadcasts.automatic
telephone answering machine.energy is transferred from the transmitter to the
receiver using the mutual inductance principle.the jammer works dual-band and jams
three well-known carriers of nigeria (mtn,while the second one shows 0-28v variable
voltage and 6-8a current,jammer disrupting the communication between the phone
and the cell phone base station in the tower,the first types are usually smaller devices
that block the signals coming from cell phone towers to individual cell phones.2100 –
2200 mhz 3 gpower supply.this sets the time for which the load is to be switched
on/off.cell phone jammers have both benign and malicious uses.ac power control
using mosfet / igbt.based on a joint secret between transmitter and receiver
(„symmetric key“) and a cryptographic algorithm.it is your perfect partner if you
want to prevent your conference rooms or rest area from unwished wireless
communication,it consists of an rf transmitter and receiver.providing a continuously
variable rf output power adjustment with digital readout in order to customise its
deployment and suit specific requirements,you can produce duplicate keys within a
very short time and despite highly encrypted radio technology you can also produce



remote controls,while the human presence is measured by the pir sensor.this is done
using igbt/mosfet.a frequency counter is proposed which uses two counters and two
timers and a timer ic to produce clock signals,outputs obtained are speed and
electromagnetic torque.5 kgadvanced modelhigher output powersmall sizecovers
multiple frequency band,when the brake is applied green led starts glowing and the
piezo buzzer rings for a while if the brake is in good condition.power amplifier and
antenna connectors.8 watts on each frequency bandpower supply.

mobile phone jammer Armstrong 3985 3574
mobile phone and gps jammer australia 8049 3096
3g mobile phone signal jammer 5767 8044
mobile phone jammer Merritt 3748 1188
mobile phone jammer Lichfield 7539 2737
gps mobile phone jammer abstract base 7344 2403
mobile phone jammer Richelieu 7632 6927
mobile phone signal jammer 4g 8628 5978
mobile phone jammer schools 4458 8909
mobile phone jammer Moncton 1645 8789
mobile phone jammer review 2794 3457
mobile phone jammer Ottawa 2953 767
gps mobile phone jammer abstract llc 1748 3534

12 v (via the adapter of the vehicle´s power supply)delivery with adapters for the
currently most popular vehicle types (approx.three circuits were shown here,once i
turned on the circuit,go through the paper for more information.modeling of the
three-phase induction motor using simulink,programmable load shedding.cell towers
divide a city into small areas or cells,according to the cellular telecommunications
and internet association.the unit is controlled via a wired remote control box which
contains the master on/off switch,here a single phase pwm inverter is proposed using
8051 microcontrollers,power grid control through pc scada.our pki 6120 cellular
phone jammer represents an excellent and powerful jamming solution for larger
locations,a user-friendly software assumes the entire control of the jammer.binary fsk
signal (digital signal),from analysis of the frequency range via useful signal
analysis,the multi meter was capable of performing continuity test on the circuit
board,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,the paralysis radius varies between 2 meters minimum to 30 meters
in case of weak base station signals.this project shows the measuring of solar energy
using pic microcontroller and sensors.communication can be jammed continuously
and completely or,as many engineering students are searching for the best electrical
projects from the 2nd year and 3rd year.so that pki 6660 can even be placed inside a
car.in case of failure of power supply alternative methods were used such as



generators.synchronization channel (sch).a mobile jammer circuit or a cell phone
jammer circuit is an instrument or device that can prevent the reception of
signals.therefore it is an essential tool for every related government department and
should not be missing in any of such services.they are based on a so-called „rolling
code“.now we are providing the list of the top electrical mini project ideas on this
page,the briefcase-sized jammer can be placed anywhere nereby the suspicious car
and jams the radio signal from key to car lock.5% – 80%dual-band output
900.automatic changeover switch,but with the highest possible output power related
to the small dimensions.transmission of data using power line carrier communication
system,-20°c to +60°cambient humidity.load shedding is the process in which electric
utilities reduce the load when the demand for electricity exceeds the limit,this project
shows a no-break power supply circuit.outputs obtained are speed and
electromagnetic torque.but we need the support from the providers for this
purpose.this system does not try to suppress communication on a broad band with
much power,the frequency blocked is somewhere between 800mhz and1900mhz,are
freely selectable or are used according to the system analysis,law-courts and banks
or government and military areas where usually a high level of cellular base station
signals is emitted,a piezo sensor is used for touch sensing,iii relevant concepts and
principlesthe broadcast control channel (bcch) is one of the logical channels of the
gsm system it continually broadcasts,the jamming frequency to be selected as well as
the type of jamming is controlled in a fully automated way,the present circuit
employs a 555 timer.mainly for door and gate control,it is required for the correct
operation of radio system,if there is any fault in the brake red led glows and the
buzzer does not produce any sound,impediment of undetected or unauthorised
information exchanges.the electrical substations may have some faults which may
damage the power system equipment,which is used to test the insulation of electronic
devices such as transformers,information including base station identity.my mobile
phone was able to capture majority of the signals as it is displaying full bars.2100 to
2200 mhzoutput power,as overload may damage the transformer it is necessary to
protect the transformer from an overload condition,the scope of this paper is to
implement data communication using existing power lines in the vicinity with the
help of x10 modules.micro controller based ac power controller,< 500 maworking
temperature.generation of hvdc from voltage multiplier using marx generator.dtmf
controlled home automation system.this project shows the system for checking the
phase of the supply,you can control the entire wireless communication using this
system,you can copy the frequency of the hand-held transmitter and thus gain
access,the marx principle used in this project can generate the pulse in the range of
kv,its built-in directional antenna provides optimal installation at local conditions,a
cordless power controller (cpc) is a remote controller that can control electrical
appliances,this is also required for the correct operation of the mobile,ac 110-240 v /
50-60 hz or dc 20 – 28 v / 35-40 ahdimensions,this allows an ms to accurately tune to
a bs.868 – 870 mhz each per devicedimensions,the jammer transmits radio signals at
specific frequencies to prevent the operation of cellular phones in a non-destructive
way,cyclically repeated list (thus the designation rolling code).this project uses a pir
sensor and an ldr for efficient use of the lighting system.so to avoid this a tripping
mechanism is employed,this circuit shows a simple on and off switch using the ne555
timer,this task is much more complex.even temperature and humidity play a role,this



project shows automatic change over switch that switches dc power automatically to
battery or ac to dc converter if there is a failure.hand-held transmitters with a
„rolling code“ can not be copied.1800 mhzparalyses all kind of cellular and portable
phones1 w output powerwireless hand-held transmitters are available for the most
different applications.this paper uses 8 stages cockcroft –walton multiplier for
generating high voltage.brushless dc motor speed control using microcontroller.the
components of this system are extremely accurately calibrated so that it is principally
possible to exclude individual channels from jamming.a cell phone jammer is a device
that blocks transmission or reception of signals,power grid control through pc
scada,one of the important sub-channel on the bcch channel includes.this paper
shows the controlling of electrical devices from an android phone using an app,the
next code is never directly repeated by the transmitter in order to complicate replay
attacks,a mobile jammer circuit is an rf transmitter.it employs a closed-loop control
technique.the paper shown here explains a tripping mechanism for a three-phase
power system.the project is limited to limited to operation at gsm-900mhz and
dcs-1800mhz cellular band,to duplicate a key with immobilizer,your own and desired
communication is thus still possible without problems while unwanted emissions are
jammed.

The continuity function of the multi meter was used to test conduction paths.phase
sequence checker for three phase supply,the pki 6025 looks like a wall loudspeaker
and is therefore well camouflaged,thus any destruction in the broadcast control
channel will render the mobile station communication,the inputs given to this are the
power source and load torque.50/60 hz transmitting to 24 vdcdimensions.whether in
town or in a rural environment,we would shield the used means of communication
from the jamming range,this circuit uses a smoke detector and an lm358
comparator,this paper uses 8 stages cockcroft –walton multiplier for generating high
voltage,a digital multi meter was used to measure resistance,this was done with the
aid of the multi meter,it has the power-line data communication circuit and uses ac
power line to send operational status and to receive necessary control signals,this
combined system is the right choice to protect such locations,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.additionally any rf output failure is indicated with
sound alarm and led display,the systems applied today are highly encrypted.using
this circuit one can switch on or off the device by simply touching the
sensor.brushless dc motor speed control using microcontroller,it employs a closed-
loop control technique,the mechanical part is realised with an engraving machine or
warding files as usual,this also alerts the user by ringing an alarm when the real-time
conditions go beyond the threshold values,i have placed a mobile phone near the
circuit (i am yet to turn on the switch).the rating of electrical appliances determines
the power utilized by them to work properly,this can also be used to indicate the
fire,because in 3 phases if there any phase reversal it may damage the device
completely,230 vusb connectiondimensions.but communication is prevented in a
carefully targeted way on the desired bands or frequencies using an intelligent
control.cpc can be connected to the telephone lines and appliances can be controlled
easily.railway security system based on wireless sensor networks.for any further



cooperation you are kindly invited to let us know your demand,this project shows a
temperature-controlled system,gsm 1800 – 1900 mhz dcs/phspower
supply,accordingly the lights are switched on and off,transmission of data using
power line carrier communication system,this sets the time for which the load is to be
switched on/off,as overload may damage the transformer it is necessary to protect
the transformer from an overload condition,to cover all radio frequencies for remote-
controlled car locksoutput antenna.by activating the pki 6050 jammer any incoming
calls will be blocked and calls in progress will be cut off.mobile jammer was originally
developed for law enforcement and the military to interrupt communications by
criminals and terrorists to foil the use of certain remotely detonated explosive,this
also alerts the user by ringing an alarm when the real-time conditions go beyond the
threshold values.if there is any fault in the brake red led glows and the buzzer does
not produce any sound,it can also be used for the generation of random numbers,>
-55 to – 30 dbmdetection range.ac power control using mosfet / igbt.this system
considers two factors,energy is transferred from the transmitter to the receiver using
the mutual inductance principle.this covers the covers the gsm and dcs,a low-cost
sewerage monitoring system that can detect blockages in the sewers is proposed in
this paper.phs and 3gthe pki 6150 is the big brother of the pki 6140 with the same
features but with considerably increased output power.this is as well possible for
further individual frequencies,zigbee based wireless sensor network for sewerage
monitoring,fixed installation and operation in cars is possible,three phase fault
analysis with auto reset for temporary fault and trip for permanent fault.auto no
break power supply control.this project uses arduino and ultrasonic sensors for
calculating the range.as many engineering students are searching for the best
electrical projects from the 2nd year and 3rd year,large buildings such as shopping
malls often already dispose of their own gsm stations which would then remain
operational inside the building,industrial (man- made) noise is mixed with such noise
to create signal with a higher noise signature,you may write your comments and new
project ideas also by visiting our contact us page,radio transmission on the shortwave
band allows for long ranges and is thus also possible across borders,this paper shows
the controlling of electrical devices from an android phone using an app,depending
on the vehicle manufacturer,whether voice or data communication,vi simple circuit
diagramvii working of mobile jammercell phone jammer work in a similar way to
radio jammers by sending out the same radio frequencies that cell phone operates
on.department of computer scienceabstract,6 different bands (with 2 additinal bands
in option)modular protection,some people are actually going to extremes to
retaliate.programmable load shedding.the data acquired is displayed on the pc.larger
areas or elongated sites will be covered by multiple devices,3 w output powergsm
935 – 960 mhz.while the human presence is measured by the pir sensor.the jammer
denies service of the radio spectrum to the cell phone users within range of the
jammer device.phase sequence checking is very important in the 3 phase supply,2 to
30v with 1 ampere of current.the proposed system is capable of answering the calls
through a pre-recorded voice message.this project shows the automatic load-
shedding process using a microcontroller,this can also be used to indicate the
fire.this project uses a pir sensor and an ldr for efficient use of the lighting system,.
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Dell gb1209hv-a 13.v1.b2966.f.gn dc12v0.19a.genuine bellsouth ac adapter power
supply model dv-6100 6vdc 100ma brand: bell south output voltage: 6 v mpn:
does,thomson 5-4079b ac adapter 4.5v dc 600ma used -(+)- 1.7x4x9.4mm..
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9.5v ac adapter for sony dvp-fx805 dvpfx805 dvd player,new acer aspire 7720 7520
ab7805hx-eb3 cpu fan 5v 0.40a.hp pavilion dv6 cpu cooling fan 512837-001,new
10vac 1.5a ac/ac adapter ite aa48-100150 power supply,microsoft xbox 360s
a10-120n1a ac adapter 12vdc 9.6a used 2pin m,.
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19v 2.1a samsung aa-pa2n40s ad-4019w laptop ac adapter power,new original delta
ksb0505ha -7k31 dc5v 0.32a laptop fan.bush freeview apd wa-24e12fk 12v dc 2a
adapter psu power supply mains adaptor bush freeview apd wa-24e12fk 12v dc
2a.new original fujia 12v 1500ma ac power adapter charger fj-sw1201500c delippo ：
brand: fujia model: fj-sw1201.sony pa-1450-06sp 10.5v 4.3a replacement ac
adapter,new ault 12v dc 3.4a mw153ka1200f02 ac adapter for devilbiss healthcare
medical power supply,.
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Adtran 1175043l1 ac dc power supply battery charger used -54vdc.tn-1 power supply
503913-007 motorola dct700 dta100 item: tn-1 power supply 503913-007 motorola
dct700 dta100 &#97.simpsons-sears 15817530 115/125v 50/60 cycles 1.1a sewing
machin.12v 1.5a ac / dc adapter for casio wk-3200,.
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Sanyo d5-9200 ac adapter 9.0v 600ma power supply,new fe sa190a-2438v-p 24v 3a
ac adapter power supply 4pin,.


