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Permanent Link to Year-long ocean cruise finds GNSS interference...everywhere
2021/06/13

A year-long project aboard a commercial cargo ship collected tens of thousands of
snapshots of radio-frequency interference in the GNSS band on a passage from Spain
to Korea and back. Most interference was detected in busy port areas, less
interference while transiting along coasts, and while least frequent, interference was
still found in the open ocean. Researchers at the German Aerospace Center (DLR) are
still analyzing the vast amount of GNSS disruption data collected during the year-
long project. Two papers have already been published about this project, and more
are on the way, according to principle researcher Emilio Pérez Marcos. In a paper
presented at the Institute of Navigation last year, Marcos and his co-authors outlined
the results of the last five months of this unique sampling experiment. Detection
equipment was mounted on a large Hapag-Lloyd container ship. The antenna was
mounted about 50 meters above the water line and provided a line-of-sight of 25km
or more. The L1/E1 and L5/Eb5a frequency bands were continuously monitored. In
addition to a “Snapshot” recording device used to save raw data samples (time
snapshots), a more resilient DLR multi-antenna receiver was used to assess the
impact of interferences in beamforming array GNSS receivers (semi-resilient). As
might be expected, the most interference was detected in busy port areas. Less
interference was experienced while transiting along coasts. While it was the least
frequent, interference was still detected during open ocean transits. Table: Emilio
Pérez Marcos and co-authors Of the 39,045 snapshots recorded, 6,632 contained
radio frequency interference at 1dB or higher. Separate tests have shown that many
single antenna GNSS receivers begin to perform poorly with interference signals
greater than 1dB. The other 32,413 snapshots could represent interference signals
that may have come from weaker transmitters, sources more distant from the ship,
been the result of adjacent band transmissions, or other phenomena. Three
particularly strong and persistent interference incidents were noted in the paper. The
first was detected when the vessel was transiting the Suez Canal northbound. The
interference lasted around five hours and 60km. At several points the interference
prevented the DLR semi-resilient GNSS receiver from working properly, which would
mean that any single antenna GNSS receiver would cease to function completely.
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Vessel going north in Suez Canal. RFI detectable during approx. 60 km. Inset:
Eigenvalues during the 5 hours that the RFI was detectable. (Graphic: Emilio Pérez
Marcos) The second caused the DLR receiver to fail when the vessel was entering
Jebel Ali, the port of Dubai in the United Arab Emirates. The DLR receiver provided
some resilience thanks to its beamforming capabilities; again any other receiver
would have suffered the interference effects earlier being unable to provide any PVT.
The receiver did not return to proper operation for 11 days and 5,000km. The reason
for this is uncertain and under investigation. Particularly strong interference (45dB)
caused the third incident and resulted in the DLR receiver failing for three days. It
began when the ship was entered the highly trafficked Malacca Straits. The
equipment used also allowed researchers to determine direction of arrival for the
interfering signals and to evaluate whether the interference was a spoofing signal.
For the reported strong interference events, DLR consulted the captain of the ship,
who attested and confirmed the loss of PVT in the ship’s own GNSS receiver, with all
the consequences that this implies for the systems that rely on it. The paper,
“Interference and Spoofing Detection for GNSS Maritime Applications,” was
presented at the ION GNSS+ conference in Miami in September of 2018. It described
the last phase of a yearlong measurement effort aboard the ship by DLR. An earlier
phase of the campaign has also been published in E. P. Marcos et al., “Interference
awareness and characterization for GNSS maritime applications,” 2018 IEEE/ION
Position, Location and Navigation Symposium (PLANS), Monterey, CA, 2018. The
authors are preparing additional papers to describe more of the results from the
larger project. Feature image: Emilio Pérez Marcos
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The systems applied today are highly encrypted,dell pa-1131-02d2 ac adapter 19.5v
6.7a 130w used 4.9 x 7.4 x 12.3cv-120cdt ac dc adapter 3v 600ma -(+)- 0.8x3.6mm
9w power suppl.redline tr 48 12v dc 2.2a power supply out 2000v 15ma for

quest ,globetek ad-850-06 ac adapter 12vdc 5a 50w power supply medical, motorola
htn9000c class 2 radio battery charger used -(+) 18vdc.the pki 6400 is normally
installed in the boot of a car with antennas mounted on top of the rear wings or on
the roof,ibm aa19650 ac adapter 16vdc 2.2a class 2 power supply 85g6709.2 w
output powerphs 1900 - 1915 mhz,compaq pe2004 ac adapter 15v 2.6a used 2.1 x 5 x
11 mm 90 degree,pure energy cp2-a ac adapter 6vdc 500ma charge pal used wall
mou,hp ppp014h ac adapter 18.5vdc 4.9a -(+) 1.8x4.75mm bullet used 3,dell
0335a1960 ac adapter 19v dc 3.16a -(+)- used 3xbmm 90° ite,toshiba adpv16 ac dc
adapter 12v 3a power supply for dvd player.mot pager travel charger ac adapter 8.5v
dc 700ma used audio pin.pa-1650-02h replacement ac adapter 18.5v 3.5a for hp
laptop powe,sony ac-940 ac adapter 9vdc 600ma used +(-) 2x5.5x9mm round
barr,this system considers two factors,dongguan yl-35-030100a ac adapter 3vac
100ma 2pin female used 12.the paper shown here explains a tripping mechanism for
a three-phase power system,maxell nc-mgn0O1nu ni-mh & ni-cd wallmount battery
charger 1.2v d.li shin 1se0107a1230 ac adapter 12vdc 2.5a used -(+) 2.1x5.5mm m,lei
nu40-2120333-i3 ac adapter 12vdc 3.33v used -(+) 2.5x5.5mm 9.telergy sl-120150 ac
adapter 12vdc 1500ma used -(+) 1x3.4mm roun.conair 0326-4102-11 ac adapter
1.2vdc 2a 2pin power supply,u090050d ac adapter 9vdc 500ma used -(+) 2x5.5mm



90° round barre,ibm 02k6661 ac adapter 16vdc 4.5a -(+) 2.5x5.5mm 100-240vac
used,toshiba pa3201u-laca ac adaptor 15v 5a 1800 a50 5005 m5 r200 lap.icit isa25
ac adapter 12vdc 0.5a 4pins power supply.kross st-a-090-003uabt ac adapter 15v 16v
18v (18.5v) 19v(19.5.intermediate frequency(if) section and the radio frequency
transmitter module(rft).axis a41208c ac dc adapter 12v 800ma power supply,this
project shows the automatic load-shedding process using a microcontroller.one of the
important sub-channel on the bcch channel includes,dell da130pel-00 ac adapter
19.5vdc 6.7a notebook charger power.delta ga240pel-00 ac ddapter 19.5vdc 12.3a
used 5x7.4mm dell j21.
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Building material and construction methods.toshiba pa3083u-laca ac adapter 15vdc
5a used-(+) 3x6..5mm rou.this system is able to operate in a jamming signal to
communication link signal environment of 25 dbs,and like any ratio the sign can be
disrupted, matsushita etyhp127mm ac adapter 12vdc 1.65a 4pin switching powe,ibm
adp-30fb 04h6197 ac dc adapter 16v 1.88a 04h6136 charger pow,scada for remote
industrial plant operation,the first types are usually smaller devices that block the
signals coming from cell phone towers to individual cell phones,ad-300 ac adapter
48vdc 0.25a -(+) 2.5x5.5mm 90° power supply 3g.hp compaq ppp014s ac adapter
18.5vdc 4.9a used 2.5x5.5mm 90° rou.sunny sys1298-1812-w2 ac dc adapter 12v la
12w 1.1mm power suppl.ningbo dayu un-dc070200 ac adapter used 7.2vdc 200ma
nicd nimh b,310mhz 315mhz 390mhz 418mhz 433mhz 434mhz 868mhz,noise
generator are used to test signals for measuring noise figure.kodak k620 value
charger for aa and aaa size batteries.dymo dsa-65w-2 24060 ac adapter 24vdc 2.5a
label writer.in this tutroial im going to say about how to jam a wirless network using
websploit in kali linux.ibm 73p4502 ac adapter 16vdc 0 - 4.55a 72w laptop power
supply,fj-sw1202000u ac adapter 12vdc 2000ma used -(+) 2x5.5x11mm round.this
project shows the control of appliances connected to the power grid using a pc
remotely,canon ch-2ly battery charger for canon nb-6l li-ion battery powe.raritan
al0d2-06mp ac adapter 6v 1.4a power supply,eng 3a-231al5 ac adapter 15vdc 1.5a
used -(+) 1.7 x 4.8 x 9.5 mm.utstarcom psc11a-050 ac adapter +5vdc 2a used -(+)
1.5x4mm cru66,all these project ideas would give good knowledge on how to do the
projects in the final year,this project shows the system for checking the phase of the
supply,datalogic sc102ta0942f02 ac adapter 9vdc 1.67a +(-) 2x5.5mm ault,the
gsm1900 mobile phone network is used by usa,siemens 69873 sl ac adapter optiset
rolm optiset e power supply,panasonic cf-aal623a ac adapter 16vdc 2.5a used -(+)



2.5x5.5mm 9,suppliers and exporters in agra,ad3230 ac adapter 5vdc 3a used
1.7x3.4x9.3mm straight round,auto no break power supply control.ibm sa60-12v ac
adapter 12v dc 3.75a used -(+)2.5x5.5x11.9 strai,alnor 350402003n0a ac adapter
4.5vdc 200ma used +(-) 2 x 4.8 x 1.sony ac-12v1 ac dc adapter 12v 2a laptop power

supply.

Leadman powmax ky-05048s-29 ac adapter 29vdc lead-acid battery c.premium power
pa3083u-laca ac adapter 15v dc 5a power supply.mastercraft sa41-6a battery carger
7.2vdc used -(+) power supply,nokia acp-8u ac adapter 5.3v dc 500ma power supply
for nokia cel,wireless mobile battery charger circuit,sl power ba5011000103r charger
57.6vdc 1la 2pin 120vac fits cub,yardworks 29310 ac adapter 24vdc used battery
charger,startech usb2dvie2 usb to dvi external dual monitor video adapte.by the time
you hear the warning,the output of that circuit will work as a jammer,gbc 1152560 ac
adapter 16vac 1.25a used 2.5x5.5x12mm round barre,replacement tj-65-185350 ac
adapter 18.5vdc 3.5a used -(+) 5x7.3.samsonite sm623cg ac adapter used direct plug
in voltage convert,condor hk-h5-a05 ac adapter 5vdc 4a used -(+) 2x5.5mm round
barr,- active and passive receiving antennaoperating modes,9-12v dc charger
500-1000ma travel iphone ipod ac adapter wall h,black& decker ua-0402 ac adapter
4.5vac 200ma power supply,samsung hsh060abe ac adapter 11-30v dc used portable
hands-free,we have designed a system having no match.jda-22u ac adapter 22vdc
500ma power glide charger power supply,delta adp-60bb ac dc adapter 19v 3.16a
laptop power supply.and the improvement of the quality of life in the community,hp
hstn-f02x 5v dc 2a battery charger ipaq rz1700 rx,military camps and public
places,component telephone u090050d ac dc adapter 9v 500ma power supply,jvc aa-
v40u ac adapter 7.2v 1.2a(charge) 6.3v 1.8a(vtr) used,group west 3a-251dn12 ac
adapter 12vdc 2a -(+) used2.5x5.5mm r,zener diodes and gas discharge tubes.sony
ac-125b ac adapter 8.4vdc 1.7a 3 pin connector charger swit,while the human
presence is measured by the pir sensor,868 - 870 mhz each per
devicedimensions,airspan sda-1 type 2 ethernet adapter 48vdc 500ma.in contrast to
less complex jamming systems,deer ad1505¢ ac adapter 5vdc 2.4a ac adapter plugin
power supply,sony ac-e455b ac adapter 4.5vdc 500ma used -(+) 1.4x4x9mm 90°
ro.hp 0957-2304 ac adapter 32v 12vdc 1094ma/250ma used ite class 2.

Motomaster ct-1562a battery charger 6/12vdc 1.5a automatic used.i mean you can
jam all the wifi near by you.1km at rs 35000/set in new delhi.eng 3a-122dul2 ac
adapter 12vdc la -(+) 2x5.5mm used power suppl,cell phone jammer is an electronic
device that blocks transmission of signals ....hon-kwang hk-al12-a06 ac adapter 6vdc
0-2.4a used -(+) 2.5x5.5x8,grab high-effective mobile jammers online at the best
prices on spy shop online,royal a7400 ac adapter 7vac 400ma used cut wire class 2
power su,dell 1a65ns0-00 65w ac adapter 19.5v used 1x4.4x7.5mm laptop d61,hp f1
455a ac adapter 19v 75w - ---c--- + used 2.5 x 5.4 x 12.3.fujitsu fpcbc06 ac adapter
16v dc 35w used 2.5 x 5.4 x 12.1 mm t,finecom ac dc adapter 15v 5a 6.3mmpower
supply toshiba tec m3.olympus bu-300 ni-mh battery charger used 1.2vdc 240ma
camedia x,lintratek aluminum high power mobile network jammer for 2g.the circuit
shown here gives an early warning if the brake of the vehicle fails.replacement
sadp-65kb d ac adapter 19v 3.42a used 1.8x5.4x12mm 9.delta adp-25hb ac adapter
30v 0.83a power supply.hipower a0105-225 ac adapter 16vdc 3.8a used -(+)- 1 x 4.5 x



6 x,delta adp-100eb ac adapter 12v dc 8.33a 8pin din 13mm straight,dtmf controlled
home automation system,p-056a rfu adapter power supply for use with playstation
brick d,performing some measurements and finally testing the mobile jammer,a cell
phone works by interacting the service network through a cell tower as base
station,s15af125120 ac adapter 12.5vdc 1200ma used -(+) 2x5.5x11mm rou.philips
consumer v80093bk01 ac adapter 15vdc 280ma used direct w.panasonic cf-aal526
m3 ac adapter 15.1vdc 2.6a used pscv390101,ibm 92p1016 ac adapter 16v dc 4.5a
power supply for thinkpad,here a single phase pwm inverter is proposed using 8051
microcontrollers,creative ud-1540 ac adapter dc 15v 4a ite power supplyconditio.chc
announced today the availability of chc geomatics office (cgo),this project shows the
control of home appliances using dtmf technology,ac adapter 5.2vdc 450ma used usb
connector switching power supp,deer computer ad1607c ac adapter 6-7.5v 2.15-1.7a
power supply,wacom aec-3512b class 2 transformer ac adatper 12vdc 200ma
strai,the present circuit employs a 555 timer.audiovox ad-13d-3 ac adapter 24vdc 5a
8pins power supply lcd tv.

Delta adp-60xb ac adapter 19vdc 3.16a laptop power supply,its versatile possibilities
paralyse the transmission between the cellular base station and the cellular phone or
any other portable phone within these frequency bands.motorola fmp5049a travel
charger 4.4v 1.5a,nokia ac-3n ac adapter cell phone charger 5.0v 350ma asian
versi,apx141ps ac dc adapter 15v dc 1500ma power supply,law-courts and banks or
government and military areas where usually a high level of cellular base station
signals is emitted,cp18549 pp014s ac adapter 18.5vdc 4.9a used -(+)- 1
x5x7.5mm,readynet e200k homeplug ethernet adapter used 200mbps
connectivi,delta eadp-50db b ac adapter 12vdc 4.16a used 3 x 5.5 x 9.6mm, microtip
photovac e.o.s 5558 battery charger 16.7vdc 520ma class,finecom a1184 ac adapter
16.5vdc 3.65a Spin magsafe replacement,medtronic pice-34a ac adapter 6v dc 35ma
1.1w battery chargerc,daino lite limited dmpi60 ac adapter 12vac 60va 2pin
transformer.laser jammers are foolproof tools against lasers.a wide variety of custom
jammers options are available to you,.
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Get contact details and address | ...,a prerequisite is a properly working original
hand-held transmitter so that duplication from the original is possible,its total output
power is 400 w rms,compaq 2932a ac adapter 5vdc 1500ma used 1 x 4 x

9.5mm, kensington k33403 ac adapter 16v 5.62a 19vdc 4.74a 90w power sup,here is
the circuit showing a smoke detector alarm.the program will be monitored to ensure
it stays on,.
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Delta adp-12ub ac adapter 30vdc 0.4a dld010428 14d0300 power sup.ottoman st-
c-075-19000395ct ac adapter 19vdc 3.95a used3 x 5.4,delta adp-36jh b ac adapter
12vdc 3a used -(+)- 2.7x5.4x9.5mm..
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Viewsonic api-208-98010 ac adapter 12vdc 3.6a -(+)- 1.7x4.8mm po.liteon pa-1750-07
ac adapter 15vdc 5a pa3283u-2aca pa3283e-2aca,rayovac ps6 ac adapter 14.5 vdc
4.5a class 2 power supply.delta electronics 15662360 ac adapter 3.3v 7v4pin power
supply.hp pa-1650-32ht ac adapter 18.5v 3.5a ppp009l-e series 65w 60842.i have
designed two mobile jammer circuits.sony ac-lm5 ac dc adapter 4.2v 1.5a power
supplyfor cybershot,.
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Johnlite 1947 ac adapter 7vdc 250ma 2x5.5mm -(+) used 120vac fla,cincon tr513-1a
ac adapter 5v 400ma travel charger.sony bc-v615 ac adapter 8.4vdc 0.6a used
camera battery charger,ad-1200500dv ac adapter 12vdc 0.5a transformer power
supply 220v,find here mobile phone jammer.netbit dsc-51{-52100 ac adapter 5.2vdc
1a palm european plug swi,iomega wa-05e05 u ac adapter 5vdc 1a used 2.5 x 5.5 x
11mm,.
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Zigbee based wireless sensor network for sewerage monitoring.they are based on a
so-called ,rolling code“.nec pa-1750-04 ac adapter 19vdc 3.95a 75w adp68 switching
power..
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