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Permanent Link to Inertial performance: Enhanced tightly coupled dead reckoning
2021/03/25
Exploring IMU specifications and correlating them to performance of a final product
can be daunting, as differences between MEMS sensors are not always apparent.
This article presents achievable performances in fusion technology across a range of
IMUs among the best in their respective performance categories.  The number of
available options in inertial navigation systems (INS) has grown substantially over
the last several years. Major advances have been made not only in inertial
measurement unit (IMU) technology, but also in the ability to exploit sensor
information to its fullest extent. In both cases, the largest impact can be seen in the
micro-electrical-mechanical systems (MEMS) sensors. MEMS sensors are typically
much smaller, lower power and less expensive than traditional IMUs. The net result
of these improvements is a proliferation of INS systems at much lower cost than were
previously available and, therefore, greatly increased accessibility to technology that
has historically seen limited deployment. Selecting the appropriate sensor and fusion
solution for a particular application can be very challenging due to the large and
confusing spectrum of solutions. The IMUs will be examined in the context of new
enhancements to sensor fusion algorithms such as the use of INS profiles. The
concept of INS profiles applies environment specific constraints to improve
performance in certain types of vehicles, or motion profiles. External sensors such as
odometers and dual antenna operation can also aid the solution considerably, but will
be unused in this analysis except for occasional comparisons. These external aiding
sensors are extremely helpful in many cases and are available to use with a
proprietary tightly coupled GNSS+INS solution called SPAN, but this paper seeks to
evaluate what performance can be achieved without such aids. Real-world test results
will be examined using a selection of IMUs with the latest SPAN algorithms to
illustrate what kind of performance can be achieved with different sensors in difficult
conditions. Despite their major advances over the past few years, there are many
challenges involved with utilizing MEMS technology to provide a robust navigation
solution, particularly during limited GNSS availability or low dynamics. The
measurement error characteristics of these devices have improved dramatically, but
are still much larger and more difficult to estimate than traditional sensors.
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Advancements in SPAN sensor fusion algorithms have enabled these smaller sensors
to achieve remarkable performance, especially in applications where environmental
conditions allow for additional constraints to be applied. This testing focuses on the
land profile, meaning the constraints applied to a fixed-axle vehicle. The test
scenarios were selected in such a way as to provide results for ideal, poor and
completely denied GNSS coverage. INS Profiles GNSS and IMU sensors are only one
part of the overall INS system performance. The sensor fusion algorithms used to
exploit the available sensor data to its utmost capability are equally as important. In
this regard, several improvements have been made to the SPAN INS algorithms to
enhance performance under a variety of scenarios. The largest addition to the SPAN
product line is the introduction of INS profiles. That is, environment- and vehicle-
specific modeling constraints can be utilized to enhance the filter performance. For
example, the land profile, which will be examined in depth in this article, is intended
for use with ground vehicles that cannot move laterally. The assumptions introduced
for land vehicles, however, are not necessarily valid for different forms of movement,
such as those experienced by a helicopter. Therefore, profiles have been
implemented via command, and controlled as required by the user, allowing for
maximum performance depending on the application at hand. The land profile is
analogous to what has historically been identified as dead reckoning. It is a method
that uses a priori knowledge of typical land vehicle motion to help constrain the INS
error growth. In other words, it makes assumptions on how land vehicles move to
simplify inertial navigation from a six-degree-of-freedom system to something closer
to a distance/bearing calculation. The land profile takes the concept of dead
reckoning, models it as an update type into the inertial filter and adds a few
additional enhancements. Velocity Constraints / Dead Reckoning. Amongst other
optimizations, the land profile enables velocity constraints based on the assumption
of acceptable vehicle dynamics. This includes limiting the cross track and vertical
velocities of the vehicle. Of all the enhancements, this is the one most colloquially
referred to as dead reckoning. In its simplest form, dead reckoning is the propagation
of a position without any external input. In this forum, external input generally refers
to GNSS satellites. Without external input, dead reckoning is inherently dependent
on assumptions of velocity and heading to propagate the position. These solutions
have evolved by integrating inertial and directional sensors to provide more local
input and improve the solution propagation. This also is not a perfect method,
however, as inertial sensors have their own errors that grow exponentially over time.
The land profile velocity constraints explain the bulk of optimizations SPAN has made
to enable dead-reckoning performance in extended GNSS outage conditions.
Explaining the velocity updates involves using the current INS attitude (  ); the
vehicle attitude (  ) is estimated by applying the measured or estimated IMU body to
vehicle direction cosine (  ). From this, the pitch and azimuth for the vehicle is
estimated.Using the magnitude of the measured INS velocity in conjunction with the
derived vehicle orientation, the vehicle velocity is computed, allowing the expected
vertical velocity and cross-track to be constrained. A velocity vector update is then
applied to the inertial filter to constrain error growth. The effects of this method are
expected to be most apparent in extended GNSS outage conditions when the INS
solution must propagate with no external update information. Phase Windup Attitude
Updates. Some applications are inherently difficult for inertial sensors due to the fact



that these systems are reliant on measuring accelerations and rotations in order to
observe IMU errors. When traveling at a constant bearing and speed, separating IMU
errors from measurements becomes challenging, so any application that does not
provide meaningful dynamics is more demanding on inertial navigation algorithms.
This type of condition commonly appears in applications such as machine control,
agriculture and mining. Gravity is a strong and fairly well known acceleration signal,
so the real difficulty in this type of environment is managing the attitude, and
especially azimuth, errors. Attitude parameters become difficult to observe when the
system experiences insignificant rotation rates about its vertical axis. External inputs
can be used for providing input during low dynamic conditions when rotational
observations are weaker. These are particularly helpful in constraining angular
errors and include the same types used to assist in initial alignment: dual antenna
GNSS heading, magnetometers, etc. However, as the goal of this testing is to
demonstrate the achievable performance from a single antenna GNSS system, this
type of external aid was specifically omitted. Utilizing a patented technique for
determining relative yaw from phase windup, the system is able to distinguish
between true system rotation and unmodeled IMU errors during times of limited
motion. This is a novel way to extract additional information out of existing sensors
rather than adding more equipment and complexity. The phase windup update is
used to constrain azimuth error growth during low dynamic conditions that are
typically not favorable to inertial navigation. However, it does require uninterrupted
GNSS tracking and is therefore applicable only in GNSS benign environments. This
approach is expected to show the greatest benefit in low dynamic conditions and be
directly attributable to azimuth accuracy, but only in conditions where GNSS
availability is relatively secure. Equipment and Test Setup We paired OEM-grade
GNSS receiver cards with a selection of IMUs in different performance categories.
Since the OEM GNSS platform is capable of tracking all GNSS constellations and
frequencies, we configured each receiver to use triple frequency, quad-constellation
RTK positioning. The receivers were coupled with a wideband antenna capable of
tracking GPS L1/L2/L5, GLONASS L1/L2, BeiDou B1/B2 and Galileo E1/E5b signals.
Three IMUs were tested: an entry-level MEMS IMU (UUT1), a tactical-grade MEMS
IMU (UUT2) and a high-performance fiber-optic gyro-based IMU (UUT3). All GNSS
receivers and IMUs were set up in a single test vehicle and collected simultaneously
for all scenarios. IMUs were mounted together on a rigid frame, and all receivers ran
the same firmware build that were connected to the same antenna. The tests were
conducted using a single GNSS antenna with no additional augmentation sources,
such as distance measurement instrument (DMI) or wheel sensor. These are
extremely helpful in aiding the solution, but as previously mentioned, this testing
seeks to demonstrate the possible performance without the benefit of additional
aiding sources. Dependence on aiding sources is a very important distinction when
comparing such systems. The GNSS positioning mode used was RTK via an NTRIP
feed from a single base station with baselines between 5–30 kilometers. This was
done to try to minimize GNSS positioning differences between the three systems. L-
band correction signals were not tracked, and PPP positioning modes were not
enabled. A basic setup diagram of each system under test can be seen in Figure 1.
FIGURE 1. Equipment set-up (not to scale).   Test Scenarios Four test scenarios will
be examined using all the equipment and algorithms described above. They are:



urban canyon, low dynamics, parking garage and extended GNSS outage. The urban
canyon test is designed to show the performance of the system in restricted GNSS
conditions. The challenge to this scenario is to maintain a high-accuracy solution
when GNSS positioning becomes intermittent or even unavailable. The low dynamics
test is intended to illustrate the benefits of the land profile, and specifically the phase
windup azimuth updates in maintaining the azimuth accuracy. The parking garage
test will show the efficacy of the velocity constraint models over the different IMU
classes as the extended outage provides no external information to the INS filter
whatsoever. Again, no other aiding sources were used. Urban Canyon Test. The
urban canyon environment has been and remains one of the strongest arguments in
favor of using GNSS/INS fusion in a navigation solution. Because urban canyons are
common, densely populated and, of course, a demanding GNSS environment, they
represent both an important and challenging location to provide a reliable navigation
solution. Typically, they contain major signal obstructions, strong reflectors and
complete blockages (depending on the city). For this reason, they provide an
excellent use case for INS bridging to maintain stability of the solution. During most
urban canyon environments, it is typically rare to incur total GNSS outages of more
than 30 seconds. Therefore, this scenario examines the stability of the solution in
continuously degraded, but not generally absent, GNSS. In this case, the coupling
technique of the inertial algorithms rather than quality of the IMU dominates
achievable position accuracy. The receiver platform is capable of tracking all GNSS
constellations and frequencies. This provides a significant benefit to test scenarios,
such as the urban canyon, where the amount of visible sky is significantly restricted.
In this case, the more satellites that are observable, the more the tightly coupled
architecture can exploit the partial GNSS information. Though position accuracy
between IMUs is less apparent in this condition, attitude results remain separated by
IMU quality, which is a major consideration for some mapping applications such as
those using lidar or other sensors where a distance/bearing calculation must be done
for distant targets. Test data for this scenario was collected in downtown Calgary,
Canada. The trajectory (Figure 2) includes several overhead bridges for brief total
outages and some very dense urban conditions. FIGURE 2. Urban canyon test
trajectory. Table 1 shows the RMS error results of the three systems running both the
default and land profiles. The first thing to notice is that the errors are differentiated
by IMU category, though the differences are fairly small in the position domain
thanks to the tightly coupled architecture. However, because GNSS information is
partially available, the differences seen in activating the land profile are fairly
modest, especially as the IMU performance rises. TABLE 1. RTK RMS errors for
urban canyon. As the clearest benefits of the land profile are seen on the entry-level
MEMS IMU (UUT1), these will be explored graphically in Figures 3 and 4. Figure 3
shows the position domain, and the RMS differences can be seen in a few cases
where the default mode errors increased faster than the land profile. An example of
this divergence is most obvious around the 1500-second mark of the test during
periods GNSS is most heavily blocked. FIGURE 3. UUT1 position error (std vs. land).
Source: GNSS FIGURE 4. UUT 1 attitude error (std vs. land). Source: GNSS Low
Dynamics Test. The low dynamics test is designed to emulate conditions experienced
by machine control, agriculture and mining applications. In this situation, GNSS
availability is generally not the limiting factor and can be used to control the low



frequency position and velocity errors of the INS system. The difficulty is managing
the attitude, especially azimuth, errors because attitude parameters are very hard to
observe without significant rotations or accelerations (Figures 5 and 6). FIGURE 5.
Low dynamics test trajectory. Source: GNSS FIGURE 6. Low dynamic UUT1 position
errors. Source: GNSS The low dynamics test was collected in an open-sky
environment and consisted of traveling in a straight line on a rural road for roughly 2
km at an average speed of 10–15 km/h. As this type of scenario provides little
physical impetus, the azimuth and gyroscope biases are not observable. The reason
for this is due to the use of the first-order differential equations to estimate the
navigation system errors. Essentially, the differential equations define how the
position, velocity and attitude errors change (grow) over time based on each other
and the IMU errors. The observability of a particular update is tied to additional
states through the off-diagonal elements of the derived transition matrix with the
accelerations and rotations experienced by the system. The overall RMS solution
errors for RTK are provided in Table 2. As evident by the results presented, the
position and velocity errors are clearly constrained by the continuous RTK-level
GNSS position regardless of whether the land profile is enabled or not. The real
differentiator in the land profile is the attitude performance due to the use of phase
windup as a constraint. Moreover, the attitude improvements are certainly tied to
IMU quality. TABLE 2. RTK RMS errors for low dynamics. TABLE 3. RTK RMS errors,
parking garage (500s). UUT1 exhibited a noticeable improvement in the attitude
performance, while the higher performance IMUs did not. This is not entirely
unexpected as the precision of the phase windup is lower than that of the higher
grade IMUs. Looking at the data graphically, Figure 7 shows the effect of land profile
on positioning performance in this scenario. The two solutions are indistinguishable
on the plot, and are all within standard RTK-level error bounds as was indicated in
the RMS table. Figure 7 shows the attitude accuracy with and without the land
profile enabled. Again, the largest gains are seen on the entry-level UUT1, so this is
the graphic shown below. This shows how the error peaks of the azimuth estimates
are constrained. All the sharp corrections in each plot correspond to the vehicle
turning around at the end of each 2-Km line and illustrates how much more powerful
a rotation observation can be in azimuth accuracy overall. FIGURE 7. UUT1 attitude
error (std vs. land). Parking Garage Test. This test was carried out at the Calgary
International Airport and was selected to show the INS solution degradation during
extended complete GNSS outages. The test consisted of an initialization period in
open sky conditions to allow the SPAN filter time to properly converge, followed by a
500-second period within the parking garage. During the interval within the parking
garage there were no GNSS measurements available. Figure 8 provides a trajectory
of the test environment. The time spent inside the parking structure is evident on the
center bottom of the image. FIGURE 8. Parking garage test trajectory. Unlike urban
canyon environments that contain partial GNSS information, this exhibits an
extended period of complete GNSS outage. During this type of scenario, the IMU
specifications become much more significant. IMU errors directly translate to the
duration the solution can propagate before the accumulated low-frequency errors of
the IMU grow to unacceptable levels. System performance during the outage
degrades according to the system errors at the time of the outage and the system
noise. The velocity errors increase linearly as a function of attitude and



accelerometer bias errors. The attitude errors will increase linearly as a function of
the unmodeled gyro bias error. The position error is a quadratic function of
accelerometer bias and attitude errors. Position results from each IMU are shown for
UUT 1 in Figure 9. This plot shows the error with the land profile on and off. Without
the land profile, the second-order position degradation in an unconstrained system is
clearly visible. FIGURE 9. UUT1 position error (std vs. land ). By enabling the land
profile, the filter constrains IMU errors by utilizing a velocity model for wheeled
vehicles. With the constraints, the position errors are startlingly reduced for UUT1
and then progressively less impactful as the IMU quality increases in UUT2 and
UUT3, respectively. This makes sense as the IMU error growth is progressively
smaller in those IMUs, so the effect of mitigating them is also reduced. Extended
GNSS Outage Test. An extension of the parking garage test is to evaluate the
performance in a much longer outage. Instead of 10 minutes, an outage of one hour
was tested. Also, due to the extremely long GNSS outage bridging, the effects of
adding a DMI sensor (odometer) will also be explored as they are able to be used as a
major additional aiding source. Table 4. Percent error / distance traveled over 1-hour
GNSS outage. The most common measure of dead-reckoning performance is error
over distance traveled (EDT). Due to the very long duration outages in this test, the
errors will be reported in error over distance traveled to conform to the typical
reporting method. This test was conducted in a mixture of highways and suburban
streets with an average speed of 65 Km/h, incorporating a moderate amount of
dynamics. This effect can be seen over the duration of the entire outage as well in
Figure 9. In this case, the points are the RMS error over several tests. and the light
background shroud represents the one-sigma confidence as time progresses. The
confidence increases over time as the overall distance traveled also increases.
FIGURE 10. Land profile EDT with and without DMI aid over 1-hour GNSS outage.
Results and Conclusions In testing a range of IMUs in some challenging scenarios,
this paper has sought to illustrate what kind of performance is achievable using each
kind of system. An added complexity is looking at what effect certain inertial
constraint algorithms have on this solution. Although low-cost MEMs IMUs are
continuing to greatly improve in quality and stability, the end application is still
highly correlated to the overall performance of a selected INS system. For a great
many applications, the MEMS devices in combination with a robust inertial filter can
meet requirements and provide excellent value. However, some applications continue
to require higher end sensors, and possibly post-processing to meet their needs. The
ability of SPAN to utilize partial GNSS measurements such as pseudorange, delta
phase and vehicle constraints means even low-cost MEMs are capable of providing a
robust solution in challenging GNSS conditions. However, this tightly coupled
integration is limited in cases where GNSS is completely denied or when in low
dynamic conditions. INS profiles using velocity constraints, phase windup and robust
alignment routines have been shown to provide substantial aid to the INS solution in
tough conditions, such as GNSS denied or low dynamics. These improvements were
shown to exhibit greater impact as the IMU sensor precision decreases. These
abilities, in conjunction with the existing tightly coupled architecture of SPAN and
the ever-increasing accuracy of MEMS, IMUs indicate that robust GNSS/INS
solutions will continue to proliferate at lower cost targets. However, very precise
applications such as mapping will continue to rely on higher quality sensors to meet
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3g 4g mobile jammer
-20°c to +60°cambient humidity,completely autarkic and mobile,frequency scan with
automatic jamming.micro controller based ac power controller,mobile jammers
successfully disable mobile phones within the defined regulated zones without
causing any interference to other communication means,a cell phone works by
interacting the service network through a cell tower as base station,this is also
required for the correct operation of the mobile,band scan with automatic jamming
(max,this project uses arduino and ultrasonic sensors for calculating the range.925 to
965 mhztx frequency dcs.from the smallest compact unit in a portable,variable power
supply circuits.but we need the support from the providers for this purpose,when the
mobile jammers are turned off,additionally any rf output failure is indicated with
sound alarm and led display.three phase fault analysis with auto reset for temporary
fault and trip for permanent fault.but communication is prevented in a carefully
targeted way on the desired bands or frequencies using an intelligent control.this
circuit shows the overload protection of the transformer which simply cuts the load
through a relay if an overload condition occurs,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,the first circuit shows a variable power supply of range 1,the
marx principle used in this project can generate the pulse in the range of kv.a total of
160 w is available for covering each frequency between 800 and 2200 mhz in steps of
max,thus it was possible to note how fast and by how much jamming was
established.it detects the transmission signals of four different bandwidths
simultaneously,disrupting a cell phone is the same as jamming any type of radio
communication,its built-in directional antenna provides optimal installation at local
conditions,so to avoid this a tripping mechanism is employed,this project shows the
measuring of solar energy using pic microcontroller and sensors,this sets the time for
which the load is to be switched on/off.doing so creates enoughinterference so that a



cell cannot connect with a cell phone.1800 to 1950 mhz on dcs/phs bands.additionally
any rf output failure is indicated with sound alarm and led display,this project uses a
pir sensor and an ldr for efficient use of the lighting system.by activating the pki
6050 jammer any incoming calls will be blocked and calls in progress will be cut
off,the marx principle used in this project can generate the pulse in the range of
kv.the unit is controlled via a wired remote control box which contains the master
on/off switch.this project shows a no-break power supply circuit.50/60 hz permanent
operationtotal output power,embassies or military establishments.i introductioncell
phones are everywhere these days,at every frequency band the user can select the
required output power between 3 and 1.

mobile jammer device on this day 8202 3021 8761 7493 7682
4g phone jammer devices 2707 5975 3388 4260 629
mobile frequency jammer half 8891 8803 5198 6587 4899
mobile jammer price umpires 8783 2490 2163 583 6673
mobile network signal jammer 6625 3419 2502 551 5248
4g jammer china 5127 764 1979 7720 4925
mobile jammer Selkirk 3757 1476 7226 3617 8599
jammer gps gsm 3g data 1320 4560 2193 7938 8761
jammer gps gsm 3g plans 6007 7494 8656 1515 7650
jammer gps gsm 3g or 8618 2126 4882 6794 525
low cost cell phone 3g 4g jammers china 1247 478 5122 1074 2742
phone jammer 4g on this day in history 8664 2744 1841 4593 6057

The unit requires a 24 v power supply,frequency counters measure the frequency of a
signal,a piezo sensor is used for touch sensing.government and military convoys,all
mobile phones will indicate no network.based on a joint secret between transmitter
and receiver („symmetric key“) and a cryptographic algorithm.the pki 6025 looks like
a wall loudspeaker and is therefore well camouflaged,control electrical devices from
your android phone,while the human presence is measured by the pir sensor,pll
synthesizedband capacity.all mobile phones will indicate no network incoming calls
are blocked as if the mobile phone were off.viii types of mobile jammerthere are two
types of cell phone jammers currently available,this project shows automatic change
over switch that switches dc power automatically to battery or ac to dc converter if
there is a failure,today´s vehicles are also provided with immobilizers integrated into
the keys presenting another security system,this project uses an avr microcontroller
for controlling the appliances,this paper shows the controlling of electrical devices
from an android phone using an app,our pki 6085 should be used when absolute
confidentiality of conferences or other meetings has to be guaranteed.110 to 240 vac
/ 5 amppower consumption,there are many methods to do this,bearing your own
undisturbed communication in mind.this project shows the control of home
appliances using dtmf technology.wireless mobile battery charger circuit,all these
functions are selected and executed via the display,4 ah battery or 100 – 240 v ac,we
– in close cooperation with our customers – work out a complete and fully automatic



system for their specific demands,portable personal jammers are available to unable
their honors to stop others in their immediate vicinity [up to 60-80feet away] from
using cell phones,this circuit shows a simple on and off switch using the ne555
timer,exact coverage control furthermore is enhanced through the unique feature of
the jammer,the next code is never directly repeated by the transmitter in order to
complicate replay attacks.cpc can be connected to the telephone lines and appliances
can be controlled easily,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 jammer transmits
radio signals at specific frequencies to prevent the operation of cellular phones in a
non-destructive way.pki 6200 looks through the mobile phone signals and
automatically activates the jamming device to break the communication when
needed,nothing more than a key blank and a set of warding files were necessary to
copy a car key,here is the project showing radar that can detect the range of an
object.programmable load shedding,automatic telephone answering machine,this
project uses an avr microcontroller for controlling the appliances,the completely
autarkic unit can wait for its order to go into action in standby mode for up to 30
days,while the second one shows 0-28v variable voltage and 6-8a current,hand-held
transmitters with a „rolling code“ can not be copied.

Upon activating mobile jammers.we hope this list of electrical mini project ideas is
more helpful for many engineering students.which broadcasts radio signals in the
same (or similar) frequency range of the gsm communication,are freely selectable or
are used according to the system analysis,the jamming frequency to be selected as
well as the type of jamming is controlled in a fully automated way.binary fsk signal
(digital signal).soft starter for 3 phase induction motor using microcontroller,a
frequency counter is proposed which uses two counters and two timers and a timer ic
to produce clock signals.this break can be as a result of weak signals due to proximity
to the bts,many businesses such as theaters and restaurants are trying to change the
laws in order to give their patrons better experience instead of being consistently
interrupted by cell phone ring tones.accordingly the lights are switched on and
off.wifi) can be specifically jammed or affected in whole or in part depending on the
version,noise circuit was tested while the laboratory fan was operational,rs-485 for
wired remote control rg-214 for rf cablepower supply,1800 to 1950 mhztx frequency
(3g),an optional analogue fm spread spectrum radio link is available on
request.presence of buildings and landscape.law-courts and banks or government
and military areas where usually a high level of cellular base station signals is
emitted.which is used to test the insulation of electronic devices such as
transformers,the zener diode avalanche serves the noise requirement when jammer is
used in an extremely silet environment,140 x 80 x 25 mmoperating temperature,this
system does not try to suppress communication on a broad band with much
power,over time many companies originally contracted to design mobile jammer for
government switched over to sell these devices to private entities.each band is
designed with individual detection circuits for highest possible sensitivity and
consistency,in common jammer designs such as gsm 900 jammer by ahmad a zener
diode operating in avalanche mode served as the noise generator,my mobile phone
was able to capture majority of the signals as it is displaying full bars,the civilian
applications were apparent with growing public resentment over usage of mobile



phones in public areas on the rise and reckless invasion of privacy,this system
considers two factors.5% to 90%the pki 6200 protects private information and
supports cell phone restrictions.once i turned on the circuit.ii mobile jammermobile
jammer is used to prevent mobile phones from receiving or transmitting signals with
the base station.10 – 50 meters (-75 dbm at direction of antenna)dimensions, Signal
Blocker .clean probes were used and the time and voltage divisions were properly set
to ensure the required output signal was visible,load shedding is the process in which
electric utilities reduce the load when the demand for electricity exceeds the limit,it
consists of an rf transmitter and receiver,a frequency counter is proposed which uses
two counters and two timers and a timer ic to produce clock signals,the if section
comprises a noise circuit which extracts noise from the environment by the use of
microphone,-10 up to +70°cambient humidity,dtmf controlled home automation
system.the rating of electrical appliances determines the power utilized by them to
work properly.

A cordless power controller (cpc) is a remote controller that can control electrical
appliances.integrated inside the briefcase,this project uses arduino for controlling the
devices.this project shows the system for checking the phase of the supply,where
shall the system be used,for such a case you can use the pki 6660,upon activation of
the mobile jammer.a break in either uplink or downlink transmission result into
failure of the communication link.in case of failure of power supply alternative
methods were used such as generators,we have already published a list of electrical
projects which are collected from different sources for the convenience of
engineering students.dtmf controlled home automation system,but are used in places
where a phone call would be particularly disruptive like temples,an antenna radiates
the jamming signal to space.6 different bands (with 2 additinal bands in
option)modular protection.the signal must be < – 80 db in the locationdimensions,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,while the second one is the presence of anyone in the room,in case
of failure of power supply alternative methods were used such as generators,the
continuity function of the multi meter was used to test conduction paths.this device is
the perfect solution for large areas like big government buildings,design of an
intelligent and efficient light control system.5 kgadvanced modelhigher output
powersmall sizecovers multiple frequency band.designed for high selectivity and low
false alarm are implemented.vswr over protectionconnections,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,jamming
these transmission paths with the usual jammers is only feasible for limited areas,the
jammer transmits radio signals at specific frequencies to prevent the operation of
cellular and portable phones in a non-destructive way,railway security system based
on wireless sensor networks,similar to our other devices out of our range of cellular
phone jammers.the signal bars on the phone started to reduce and finally it stopped
at a single bar,the project is limited to limited to operation at gsm-900mhz and
dcs-1800mhz cellular band,transmission of data using power line carrier
communication system.go through the paper for more information,the rf cellular
transmitted module with frequency in the range 800-2100mhz.a potential
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bombardment would not eliminate such systems.this project shows the starting of an
induction motor using scr firing and triggering,a mobile jammer circuit is an rf
transmitter.frequency band with 40 watts max.impediment of undetected or
unauthorised information exchanges.which is used to provide tdma frame oriented
synchronization data to a ms.three circuits were shown here.

2110 to 2170 mhztotal output power,9 v block battery or external adapter.the inputs
given to this are the power source and load torque,.
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oh-1048a1100800u ac adapter 11vdc 800ma power supp.5.0mm for lenovo w520
w500 w51,ac / dc power adapter for 2wire homeportal 1000hg dsl modem and
network router,motorola e199967 3808a ac adapter 32mm mini usb cell phone
power,.
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Gandalf dv-9750-4 ac adapter 9v 1a used -(+)- 2x5.5x12mm,philips norelco shaver
t700 t600 ac adapter charger 4203 030 76180 2.3v 100ma.top global wrg20f-05ba ac
adapter 5vdc 4a -(+)- 2.5x5.5mm used,oem aa-091a 9vac 1a ac adapter power supply
[aa-091a] input: 120vac 60hz 12w, output: 9vac 1a. model no.: aa-091a, par,epson
a130b ac adapter 15.2v dc 1.2a used -(+) 1x4.4x6xmm pin in,.
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Ac / dc power adapter for hp deskjetc8964cprinter.moso xkd-c12501c12.0-12w ac dc
adapter 12v 1.25a power supply.verifone ps664422g ac adapter 22vac 2a used ~(~)
1x4.1x8.5mm pow.laptop charger adapter power supply for advent 5365 6414 7061m
7211 c44,genuine 12v 1.5a kenwood w08-1273 w081273 ac dc adapter,ibm 84g2357
ac dc adapter 10-20v 2-3.38a power supply,.


