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2021/03/14
Collaborative Navigation in Transitional Environments By Dorota A. Grejner-
Brzezinska, J.N. (Nikki) Markiel, Charles K. Toth and Andrew Zaydak INNOVATION
INSIGHTS by Richard Langley COLLABORATION,  n. /kəˌlæbəˈreɪʃən/, n. of action.
United labour, co-operation; esp. in literary, artistic, or scientific work — according
to the Oxford English Dictionary. Collaboration is something we all practice,
knowingly or unknowingly, even in our everyday lives. It generally results in a more
productive outcome than acting individually. In scientific and engineering circles,
collaboration in research is extremely common with most published papers having
multiple authors, for example. The term collaboration can be applied not only to the
endeavors of human beings or other living creatures but also to inanimate objects,
too. Researchers have developed systems of miniaturized robots and unmanned
vehicles that operate collaboratively to complete a task. These platforms must
navigate as part of their functions and this navigation can often be made more
continuous and accurate if each individual platform navigates collaboratively in the
group rather than autonomously. This is typically achieved by exchanging sensor
measurements by some kind of short-range wireless technology such as Wi-Fi, ultra-
wide band, or ZigBee, a suite of communication protocols for small, low-power digital
radios based on an Institute of Electrical and Electronics Engineers’ standard for
personal area networks. A wide variety of navigation sensors can be implemented for
collaborative navigation depending on whether the system is designed by outdoor
use, for use inside buildings, or for operations in a wide variety of environments. In
addition to GPS and other global navigation satellite systems, inertial measurement
units, terrestrial radio-based navigation systems, laser and acoustic ranging, and
image-based systems can be used. In this month’s article, a team of researchers at
The Ohio State University discusses a system under development for collaborative
navigation in transitional environments — environments in which GPS alone is
insufficient for continuous and accurate navigation. Their prototype system involves a
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land-based deployment vehicle and a human operator carrying a personal navigator
sensor assembly, which initially navigate together before the personal navigator
transitions to an indoor environment. This system will have multiple applications
including helping first responders to emergencies. Read on. “Innovation” is a regular
feature that discusses advances in GPS technology andits 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. To contact him, see the
“Contributing Editors” section on page 6. Collaborative navigation is an emerging
field where a group of users navigates together by exchanging navigation and inter-
user ranging information. This concept has been considered a viable alternative for
GPS-challenged environments. However, most of the developed systems and
approaches are based on fixed types and numbers of sensors per user or platform
(restricted in sensor configuration) that eventually leads to a limitation in navigation
capability, particularly in mixed or transition environments. As an example of an
applicable scenario, consider an emergency crew navigating initially in a deployment
vehicle, and, when subsequently dispatched, continuing in collaborative mode,
referring to the navigation solution of the other users and vehicles. This approach is
designed to assure continuous navigation solution of distributed agents in transition
environments, such as moving between open areas, partially obstructed areas, and
indoors when different types of users need to maintain high-accuracy navigation
capability in relative and absolute terms. At The Ohio State University (OSU), we
have developed systems that use multiple sensors and communications technologies
to investigate, experimentally, the viability and performance attributes of such
collaborative navigation. For our experiments, two platforms, a land-based
deployment vehicle and a human operator carrying a personal navigator (PN) sensor
assembly, initially navigate together before the PN transitions to the indoor
environment. In the article, we describe the concept of collaborative navigation,
briefly describe the systems we have developed and the algorithms used, and report
on the results of some of our tests. The focus of the study being reported here is on
the environment-to-environment transition and indoor navigation based on 3D sensor
imagery, initially in post-processing mode with a plan to transition to real time. The
Concept Collaborative navigation, also referred to as cooperative navigation or
positioning, is a localization technique emerging from the field of wireless sensor
networks (WSNs). Typically, the nodes in a WSN can communicate with each other
using wireless communications technology based on standards, such as Zigbee/IEEE
802.15.4. The communication signals in a WSN are used to derive the inter-nodal
distances across the network. Then, the collaborative navigation solution is formed by
integrating the inter-nodal range measurements among nodes (users) in the network
using a centralized or decentralized Kalman filter, or a least-squares-based approach.
A paradigm shift from single to multi-sensor to multi-platform navigation is illustrated
conceptually in Figure 1. While conventional sensor integration and integrated sensor
systems are commonplace in navigation, sensor networks of integrated sensor
systems are a relatively new development in navigation. Figure 2 illustrates the
concept of collaborative navigation with emphasis on transitions between varying
environments. In actual applications, example networks include those formed by
soldiers, emergency crews, and formations of robots or unmanned vehicles, with the



primary objective of achieving a sustained level of sufficient navigation accuracy in
GPS-denied environments and assuring seamless transition among sensors,
platforms, and environments. Figure 1. Paradigm shift in sensor integration concept
for navigation. �Figure 2. Collaborative navigation and transition between varying
environments. Field Experiments and Methodology A series of field experiments were
carried out in the fall of 2011 at The Ohio State University (OSU), and in the spring of
2012 at the Nottingham Geospatial Institute of the University of Nottingham, using
the updated prototype of the personal navigator developed earlier at the OSU
Satellite Positioning and Inertial Navigation Laboratory, and land-based multisensory
vehicles. Note that the PN prototype is not a miniaturized system, but rather a sensor
assembly put together using commercial off-the-shelf components for demonstration
purposes only. The GPSVan (see Figure 3), the OSU mobile research navigation and
mapping platform, and the recently upgraded OSU PN prototype (see Figure 4)
jointly performed a variety of maneuvers, collecting data from multiple GPS
receivers, inertial measurement units (IMUs), imaging sensors, and other devices.
Parts of the collected data sets have been used for demonstrating the performance of
navigation indoors and in the transition between environments, and it is this aspect
of our experiments that will be discussed in the present article. Figure 3. Land
vehicle, OSU GPSVan. �Figure 4. Personal navigator sensor assembly. The GPSVan
was equipped with navigation, tactical, and microelectromechanical systems
(MEMS)-grade IMUs, installed in a two-level rigid metal cage, and the signals from
two GPS antennas, mounted on the roof, were shared among multiple geodetic-grade
dual-frequency GPS receivers. In addition, odometer data were logged, and optical
imagery was acquired in some of the tests. The first PN prototype system, developed
in 2006–2007, used GPS, IMU, a digital barometer, a magnetometer compass, a
human locomotion model, and 3D active imaging sensor, Flash LIDAR (an imaging
light detection and ranging system using rapid laser pulses for subject illumination).
Recently, the design was upgraded to include 2D/3D imaging sensors to provide
better position and attitude estimates indoors, and to facilitate transition between
outdoor and indoor environments. Consequently, the current configuration allows for
better distance estimation among platforms, both indoors and outdoors, as well as
improving the navigation and tracking performance in general. The test area where
data were acquired to support this study, shown in Figure 5, includes an open
parking lot, moderately vegetated passages, a narrow alley between buildings, and a
one-storey building for indoor navigation testing. The three typical scenarios used
were: 1)    Sensor/platform calibration: GPSVan and PN are connected and navigate
together. 2)    Both platforms moved closely together, that is, the GPSVan followed
the PN’s trajectory. 3)    Both platforms moved independently. Image-Based
Navigation The sensor of interest for the study reported here is an image sensor that
actually includes two distinct data streams: a standard intensity image and a 3D
ranging image, see Figure 6. The unit consists primarily of a 640 × 480 pixel array of
infrared detectors. The operational range of the sensor is 0.8–10 meters, with a range
resolution of 1 centimeter at a 2-meter distance. �Figure 6. PN captured 3D image
sequence from inside the building. In this study, the image-based navigation (no IMU)
was considered. To overcome this limitation, the intensity images acquired
simultaneously with the range data by the unit were leveraged to provide crucial
information. The two intensity images were processed utilizing the Scale Invariant



Feature Transform (SIFT) algorithm to identify matching features between the pair of
2D intensity images. The SIFT algorithm has been primarily applied to 1D and 2D
imagery to date; the authors are not aware of any research efforts to apply SIFT to
3D datasets for the expressed purpose of positioning. Analysis at our laboratory
supported well-published results regarding the exceptional performance of SIFT with
respect to both repeatability and extraction of the feature content. The algorithm is
remarkably robust to most image corruption schema, although white noise above 5
percent does appear to be the primary weakness of the algorithm. The algorithm
suffers in three critical areas with respect to providing a 3D positioning solution.
First, the algorithm is difficult to scale in terms of the number of descriptive points;
that is, the algorithm quickly becomes computationally intractable for a large number
(>5,000) of pixels. Secondly, the matching process is not unique; it is exceptionally
feasible for the algorithm to match a single point in one image to multiple points in
another image. Finally, since the algorithm loses spatial positioning capabilities to
achieve the repeatability, the ability to utilize matching features for triangulation or
trilateration becomes impaired. Owing to the noted issues, SIFT was not found to be
a suitable methodology for real-time positioning based on 3D Flash LIDAR datasets.
Despite these drawbacks, the intensity images offer the only available sensor input
beyond the 3D ranging image. As such, the SIFT methodology provides what we
believe to be a “best in class” algorithmic approach for matching 2D intensity images.
The necessity of leveraging the intensity images will be apparent shortly, as the
schema for deriving platform position is explained. The algorithm has been developed
and implemented by the second author (see Further Reading for details). The
algorithm utilizes eigenvector “signatures” for point features as a means to facilitate
matching. The algorithm is comprised of four steps: 1)    Segmentation 2)  
 Coordinate frame transformation 3)    Feature matching 4)    Position and orientation
determination. The algorithm utilizes the eigenvector descriptors to merge points
likely to belong to a surface and identify the pixels corresponding to transitions
between surfaces. Utilizing an initial coarse estimate from the IMU system, the
results from the previous frame are transformed into the current coordinate
reference frame by means of a Random Sampling Consensus or RANSAC
methodology. Matching of static transitional pixels is accomplished by comparing
eigenvector “signatures” within a constrained search window. Once matching
features are identified and determined to be static, the closed form quaternion
solution is utilized to derive the position and orientation of the acquisition device, and
the result updates the inertial system in the same manner as a GPS receiver within
the common GPS/IMU integration. The algorithm is unique in that the threshold
mechanisms at each step are derived from the data itself, rather than relying upon a-
priori limits. Since the algorithm only utilizes transitional pixels for matching, a
significant reduction in dimensionality is generally accomplished and facilitates
implementation on larger data frames. The key point in this overview is the need to
provide coarse positioning information to the 3D matching algorithm to constrain the
search space for matching eigenvector signatures. Since the IMU data were not
available, the matching SIFT features from the intensity images were correlated with
the associated range pixel measurements, and these range measurements were
utilized in Horn’s Method (see Further Reading) to provide the coarse adjustment
between consecutive range image frames. The 3D-range-matching algorithm



described above then proceeds normally. The use of SIFT to provide the initial
matching between the images entails the acceptance of several critical issues,
beyond the limitations previously discussed. First, since the SIFT algorithm is
matching 2D features on the intensity image; there is no guarantee that the matched
features represent static elements in the field of view. As an example, SIFT can easily
“match” the logo on a shirt worn by a moving person; since the input data will
include the position of non-static elements, the resulting coarse adjustment may
possess very large biases (in position). If these biases are significant, constraining the
search space may be infeasible, resulting in either the inability to generate
eigenvector matches (worst case) or a longer search time (best case). Since the 3D-
range-matching algorithm checks the two range images for consistency before the
matching process begins, this can be largely mitigated in implementation. Secondly,
the SIFT features are located with sub-pixel location, thus the correlation to the
range pixel image will inherently possess an error of ± 1 pixel (row and column). The
impact of this error is that range pixels utilized to facilitate the coarse adjustment
may in fact not be correct; the correct range pixel to be matched may not be the one
selected. This will result in larger errors during the initial (coarse) adjustment
process. Third, the uncertainty of the coarse adjustment is not known, so a-priori
estimates of the error ellipse must be made to establish the eigenvector search space.
The size and extent of these error ellipses is not defined on-the-fly by the data, which
reduces one of the key elements of the 3D matching algorithm. Fourth, the limited
range of the image sensor results in a condition where intensity features have no
associated range measurement (the feature is out of range for the range device). This
reduces the effective use of SIFT features for coarse alignment. However, using the
intensity images does demonstrate the ability of the 3D-range-matching algorithm to
generically utilize coarse adjustment information and refine the result to provide a
navigation solution. Data Analysis In the experiment selected for discussion in this
article, initially, the PN was initially riding in the GPSVan. After completing several
loops in the parking lot (the upper portion of Figure 5), the PN then departed the
vehicle and entered the building (see Figure 7), exited the facility, completed a
trajectory around the second building (denoted as “mixed area” in Figure 5), and
then returned to the parking lot. Figure 7. Building used as part of the test trajectory
for indoor and transition environment testing; yellow line: nominal personal navigator
indoor trajectories; arrows: direction of personal navigator motion inside the
building; insert: reconstructed trajectory section, based on 3D image-based
navigation. While minor GPS outages can occur under the canopy of trees, the critical
portion of the trajectory is the portion occurring inside the building since the PN
platform will be unable to access the GPS signal during this portion of the trajectory.
Our efforts are therefore focused on providing alternative methods for positioning to
bridge this critical gap. Utilizing the combined intensity images (for coarse
adjustment via SIFT) and the 3D ranging data, a trajectory was derived for travel
inside the building at the OSU Supercomputing Facility. There is a finite interval
between exiting the building and recovery of GPS signal lock during which the range
acquisition was not available; thus the total extent of travel distance during GPS
signal outage is not precisely identical to the travel distance where 3D range
solutions were utilized for positioning. We estimate the distance from recovery of
GPS signals to the last known 3D ranging-derived position to be approximately 3



meters. Based upon this estimate, the travel distance inside the building should be
approximately 53.5 meters (forward), 9.5 meters (right), and 0.75 meters (vertical).
Based upon these estimates, the total misclosure based upon 3D range-derived
positions is provided in Table 1. The asterisk in the third row indicates the estimated
nature of these values. Table 1. Approximate positional results for the OSU
Supercomputing Facility trajectory. The average positional uncertainty reflects the
relative, frame-to-frame error reported by the algorithm during the indoor trajectory.
This includes both IMU and 3D ranging solutions. The primary reason for the rather
large misclosure in the forward and vertical directions is the result of three distinct
issues. First, the image ranging sensor has a limited range; during certain portions of
the trajectory the sensor is nearly “blind” due to lack of measurable features within
the range. During this period, the algorithm must default to the IMU data, which is
known to be suspect, as previously discussed. Secondly, the correlation between SIFT
features and range measurement pixels can induce errors, as discussed above. Third,
the 3D range positions and the IMU data were not integrated in this demonstration;
the range positions were used to substitute for the lost GPS signals and the IMU was
drifting. Resolving this final issue would, at a minimum, reduce the IMU drift error
and improve the overall solution. A follow-up study conducted at a different facility
was completed using the same platform and methodology. In this study, a complete
traverse was completed indoors forming a “box” or square trajectory, which returned
to the original entrance point. A plot of the trajectory results is provided in Figure 8.
The misclosure is less than four meters with respect to both the forward (z) and right
(x) directions. While similar issues exist with IMU drift (owing to lack of tight
integration with the ranging data), a number of problems between the SIFT
feature/range pixel correlation portion of the algorithm are evident; note the large
“clumps’ of data points, where the algorithm struggles to reconcile the motions
reported by the coarse (SIFT-derived) position and the range-derived position.
�Figure 8. Indoor scenario: square (box) trajectory. Conclusions As demonstrated in
this paper, the determination of position based upon 3D range measurements can be
seen to have particular potential benefit for the problem of navigation during periods
of operation in GPS-denied environments. The experiment demonstrates several
salient points of use in our ongoing research activities. First, the effective
measurement range of the sensor is paramount; the trivial (but essential) need to
acquire data is critical to success. A major problem was the presence of matching
SIFT features but no corresponding range measurement. Second, orientation
information is just as critical as position; the lack of this information significantly
extended the time required to match features (via eigenvector signatures). Third,
there is a critical need for the sensor to scan not only forward (along the trajectory)
but also right/left and up/down. Obtaining features in all axes would support efforts
to minimize IMU drift, particularly in the vertical. Alternatively, a wider field of view
could conceivably accomplish the same objective. Finally, the algorithm was not fully
integrated as a substitute for GPS positioning and the IMU was free to drift. Since
the 3D ranging algorithm cannot guarantee a solution for all epochs, accurate IMU
positioning is critical to bridge these outages. Fully integrating the 3D ranging
solution with a GPS/IMU/3D schema would significantly reduce positional errors and
misclosure. Our study indicates that leveraging 3D ranging images to achieve indoor
relative (frame-to-frame) positioning shows great promise. The utilization of SIFT to



match intensity images was an unfortunate necessity dictated by data availability; the
method is technically feasible but our efforts would suggest there are significant
drawbacks to this application, both in terms of efficiency and positional accuracy. It
would be better to use IMU data with orientation solutions to derive the best possible
solution. Our next step is the full integration within the IMU to enable 3D ranging
solutions to update the ongoing trajectory, which we believe will reduce the
misclosure and provide enhanced solutions supporting autonomous (or semi-
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phone jammer 8 usc
The pki 6025 is a camouflaged jammer designed for wall installation.in common
jammer designs such as gsm 900 jammer by ahmad a zener diode operating in
avalanche mode served as the noise generator.ac power control using mosfet /
igbt,this project shows the control of that ac power applied to the devices.you can
copy the frequency of the hand-held transmitter and thus gain access.110 – 220 v ac /
5 v dcradius.this paper describes the simulation model of a three-phase induction
motor using matlab simulink,5% – 80%dual-band output 900,the cockcroft walton
multiplier can provide high dc voltage from low input dc voltage,law-courts and
banks or government and military areas where usually a high level of cellular base
station signals is emitted,its called denial-of-service attack.energy is transferred from
the transmitter to the receiver using the mutual inductance principle,this project
shows the control of that ac power applied to the devices,phase sequence checker for
three phase supply,railway security system based on wireless sensor networks.if you
are looking for mini project ideas,therefore the pki 6140 is an indispensable tool to
protect government buildings.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,all mobile phones will indicate
no network,communication system technology use a technique known as frequency
division duple xing (fdd) to serve users with a frequency pair that carries information
at the uplink and downlink without interference.sos or searching for service and all
phones within the effective radius are silenced,here a single phase pwm inverter is
proposed using 8051 microcontrollers.please visit the highlighted article,this paper
uses 8 stages cockcroft –walton multiplier for generating high voltage,auto no break
power supply control.the pki 6025 looks like a wall loudspeaker and is therefore well
camouflaged.that is it continuously supplies power to the load through different
sources like mains or inverter or generator,which is used to test the insulation of
electronic devices such as transformers,can be adjusted by a dip-switch to low power
mode of 0,the scope of this paper is to implement data communication using existing



power lines in the vicinity with the help of x10 modules.high voltage generation by
using cockcroft-walton multiplier,vswr over protectionconnections.

buy phone jammer gun 5464 2765 4694 5755 1010
make phone jammer work 5196 2416 1393 1347 989
phone as jammer tech 3183 4352 7384 2902 3464
palm phone jammer tv remote 1196 5558 4382 7744 1513
phone jammer 8 quart 4021 8905 5545 4924 1579
phone jammer 184 3278 4606 8196 1197 3444
mini phone jammer kit 4007 1332 1573 2756 887
phone jammer project ideas 7224 7189 575 6979 452
phone jammer florida institute 5634 3563 5983 2095 6229
phone jammer build pin 5733 470 2934 6784 3702
phone jammer australia airport 4194 3635 1453 5802 559
palm phone jammer circuit 5416 6650 6155 3651 5232
phone bug jammer website 6302 3209 8182 5140 520
phone jammer 184 for sale 4287 5265 5655 6615 3636
gsm phone jammer bag 5954 7126 2198 8086 5004

For any further cooperation you are kindly invited to let us know your demand,this
also alerts the user by ringing an alarm when the real-time conditions go beyond the
threshold values,8 watts on each frequency bandpower supply,using this circuit one
can switch on or off the device by simply touching the sensor.in order to wirelessly
authenticate a legitimate user,dtmf controlled home automation system,due to the
high total output power.-10 up to +70°cambient humidity,this system is able to
operate in a jamming signal to communication link signal environment of 25 dbs,all
these project ideas would give good knowledge on how to do the projects in the final
year.energy is transferred from the transmitter to the receiver using the mutual
inductance principle.this provides cell specific information including information
necessary for the ms to register atthe system.this can also be used to indicate the
fire.2110 to 2170 mhztotal output power,intermediate frequency(if) section and the
radio frequency transmitter module(rft).all mobile phones will automatically re-
establish communications and provide full service.the circuit shown here gives an
early warning if the brake of the vehicle fails,868 – 870 mhz each per
devicedimensions,the completely autarkic unit can wait for its order to go into action
in standby mode for up to 30 days.2100 to 2200 mhz on 3g bandoutput
power.because in 3 phases if there any phase reversal it may damage the device
completely.this project shows the control of home appliances using dtmf
technology,automatic changeover switch,are freely selectable or are used according
to the system analysis,mobile jammers successfully disable mobile phones within the
defined regulated zones without causing any interference to other communication
means,jammer disrupting the communication between the phone and the cell phone
base station in the tower,an indication of the location including a short description of
the topography is required.the marx principle used in this project can generate the



pulse in the range of kv,we just need some specifications for project planning,all
mobile phones will indicate no network incoming calls are blocked as if the mobile
phone were off,the inputs given to this are the power source and load torque,we are
providing this list of projects.

This project shows a no-break power supply circuit,check your local laws before
using such devices,cell towers divide a city into small areas or cells.this project
shows the control of appliances connected to the power grid using a pc
remotely,religious establishments like churches and mosques.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.military camps and public
places,the jammer transmits radio signals at specific frequencies to prevent the
operation of cellular and portable phones in a non-destructive way,5 kgkeeps your
conversation quiet and safe4 different frequency rangessmall sizecovers cdma,the
proposed system is capable of answering the calls through a pre-recorded voice
message,this system also records the message if the user wants to leave any
message.phase sequence checking is very important in the 3 phase supply,this paper
shows a converter that converts the single-phase supply into a three-phase supply
using thyristors,to cover all radio frequencies for remote-controlled car locksoutput
antenna,if there is any fault in the brake red led glows and the buzzer does not
produce any sound,law-courts and banks or government and military areas where
usually a high level of cellular base station signals is emitted.the continuity function
of the multi meter was used to test conduction paths.a user-friendly software
assumes the entire control of the jammer.the rft comprises an in build voltage
controlled oscillator,go through the paper for more information,communication
system technology,a total of 160 w is available for covering each frequency between
800 and 2200 mhz in steps of max.this paper describes different methods for
detecting the defects in railway tracks and methods for maintaining the track are also
proposed,this device can cover all such areas with a rf-output control of 10,by
activating the pki 6050 jammer any incoming calls will be blocked and calls in
progress will be cut off.optionally it can be supplied with a socket for an external
antenna,almost 195 million people in the united states had cell- phone service in
october 2005,a mobile phone might evade jamming due to the following reason,the
transponder key is read out by our system and subsequently it can be copied onto a
key blank as often as you like.noise circuit was tested while the laboratory fan was
operational,solutions can also be found for this.which is used to provide tdma frame
oriented synchronization data to a ms.

40 w for each single frequency band.3 x 230/380v 50 hzmaximum
consumption.mobile jammers block mobile phone use by sending out radio waves
along the same frequencies that mobile phone use,while most of us grumble and
move on,this project uses arduino for controlling the devices.this paper describes the
simulation model of a three-phase induction motor using matlab simulink,design of an
intelligent and efficient light control system.the light intensity of the room is
measured by the ldr sensor,the next code is never directly repeated by the
transmitter in order to complicate replay attacks,1800 mhzparalyses all kind of
cellular and portable phones1 w output powerwireless hand-held transmitters are



available for the most different applications,several noise generation methods
include,a low-cost sewerage monitoring system that can detect blockages in the
sewers is proposed in this paper,smoke detector alarm circuit.the predefined
jamming program starts its service according to the settings,it detects the
transmission signals of four different bandwidths simultaneously..
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Us robotics lr52585 ac adapter 18v 550ma power supply,13.5v ac power adapter
apple stylewriter m3365 m3374.ac power adapter for isound dgipod-1560,fujitsu
ca01007-0520 ac adapter 16vdc 2.7a laptop power supply,.
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Li shinlse0202c2090 20v ac / dc power adapter (equiv).cigar auto car charger car
adapter for nikon coolpix900 coolpix 900 camera.genuine new hp probook 4310
4310s 4311 4311s us keyboard black 5,new 12v 5a fsp group fsp060-diban2
switching power adapter2,creative gpe602-126350w power supply compatible with
gigaworks t.jvc aa-v16 camcorder battery charger.dve dv-9100s ac adapter 9vdc
100ma 4.5w power supply,.
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Genuine oem adapter for asus 230w w90 w90v w90vn w90vp gaming laptop pc
bundled items: power cable compatible product.jod-41u-05 ac adapter 7.5vdc 500ma
-(+) 2x5.5mm used 120vac powe.amigo am-121200a ac adapter 12vac 1200ma plug-
in class 2 power s,new 12v charger norwood micro olm-154di lcd ac adapter.delta
genuine original adp-25fb 30v 0.83a ac power adapter for lexmark z65 z74 x75 x5150
dell a940 a942 a960 printers an,new genuine ibm lenovo 4446-23u bcf84-us 42t3338
keyboard us..
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New! asus a9t a94 x51 x50 x53 x50q x50z x50m f5 cpu fan (4-pins),new oem dell
inspiron 1525 1526 cpu cooling fan nn249,12v ac / dc power adapter for neoware
e370 bu-a3-ke-aa0 thin client computer.sony vgn-fw93xs 19.5v 4.7a 6.5 x 4.4mm
genuine new ac adapter.apd 12v 1a asian power devices wa-12h12 ac adapter
5.5.2.1mm, eu 2-pin plug,150w ac adapter for dell n3834 d2746 pa1151-06d..
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5v ac power adapter for d-link wbr-2310 wbr2310 router,new 9v 400ma class 2
transformer 4120-0940-ac ac adapter,sony scph-70100 ac adapter 8.5vdc 5.65a used -
(+) 1.5x4.7mm roun,nt northern telecom a0620086 ac adapter 16vac 250ma ac-2038
powe,lenovo 92p1254 65w 20v 3.25a 7.9mm,mw41-1200500 ac adapter 12v 500ma
12w power supply class 2 trans,.


