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Permanent Link to In memoriam Per Enge
2021/07/28
With great sadness we must report that Per Enge passed away on April 22, at home
and surrounded by family. Per was a genial friend and colleague to many, and a pillar
of the PNT community. He is greatly missed by all. At the culmination of his long,
fruitful career he served as the Vance and Arlene Coffman Professor of Engineering
at Stanford University, where he also directed the Stanford Center for Position
Navigation and Time. For many years he conducted research funded by the Federal
Aviation Administration, directed at safe and secure air navigation and leading to
development of the Wide Area Augentation System (WAAS) and Local Area
Augmentation Systems (LAAS). WAAS became fully operational for aviation in the
United States in 2003 and is currently carried by more than 110,000 aircraft; similar
systems have been deployed in Europe, Japan and India. Per Enge at National Cheng
Kung University (courtesy Shau Shiu Jan). He received the Kepler Award from the
Institute of Navigation in 2000 and was inducted into the GPS Hall of Fame by the
U.S. Air Force in 2012. He served as a member of the Space-Based Position
Navigation and Time Federal Advisory Committee since 2007. In 2013 he received
the GNSS Leadership Award for Signals from this magazine, for signal design
including national differential GPS, satellite-based augmentation systems, and
alternative positioning, navigation and timing sources. He co-wrote Global
Positioning System: Signals, Measurements, and Performance. Always an educator,
Per served as instructor, mentor and gentle encourager of many, many Ph.D. and
other graduate-level students at Stanford who have gone on to distinguished careers
of their own. In a lifetime marked by great achievements, this is perhaps his greatest
and ultimately will be the most far-reaching. Born in Norway and brought to the U.S.
at age 2, he received a B.S.E.E. from the University of Massachusetts and M.S.E.E.
and Ph.D. degrees from the University of Illinois. Speaking at GPS World dinner,
accepting Signals Leadership 2013 award. (Photo: GPS World file) In remarks on
accepting the GNSS Leadership Award for Signals, Per cited Faflick’s theorem, “that
you will never ever work on any projects that are both interesting and important.”
After calling out both GNSS and WAAS as exceptions to the theorem, he identified a
third outlier: spoofing. “Today’s e-security is based on three security factors: what we
know (passwords), what we carry (key fob), and what we are (fingerprints, iris scan).
And it is not enough. To meet this challenge, we need to rejuvenate the original
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security factor: location. In the past, transactions were secured by our presence. In
the world of e-commerce, this factor has disappeared, and we must use GNSS to
approximate this ancient and effective security factor. “All of this will require the
best effort of this precious community of ours.” Further biographical details are
available in an article published by the Stanford News. Among the tributes included
there is this one by Brad Parkinson, who recruited Enge to Stanford in the early
1990s. “Anyone who works in GPS is aware of Per and his influence. He was just an
intellectually talented person who could understand many scientific nuances and
integrate them in ways others could not.” Teaching the massive online open course.
The article also reminds us that he co-originated and co-taught, with Frank van
Diggelen, a massive open online course to share GPS knowledge with a worldwide
audience, far beyond Stanford’s walls. Titled “GPS: An Introduction to Satellite
Navigation, with an interactive Worldwide Laboratory using Smartphones,” it
enrolled 31,000 people from 192 countries.  It is available here. Per’s Stanford
colleagues Sherman Lo, Todd Walter and Sam Pullen assisted GPS World with this
article and provided these photos from personal archives. The Stanford group is
working on setting up a scholarship in Per’s name.  More information on it and how
to support it will be on the SCPNT website once it becomes available. Frank van
Diggelen has sent further photos, below. At the Stanford GPS Lab with colleagues
from Stanford and DLR (German aerospace agency).               Dinner discussions with
US-EU bilateral group. With Alan Chen, Sherman Lo and an early spectrum image of
GIOVE-A (or Galileo). Visiting Neuschwanstein Castle in Bavaria after 2005 European
Navigation Conference. At the Stanford Center Position, Navigation and Time, which
he co-founded in 2005. Team China Consumers at GPS World dinner 2010. The
winning team in the Grand Game of GNSS. Fierce “opponents” (examiners) for Ph.D.
defense of Ignacio Fernández Hernández of EC/Galileo. Aalborg University, Denmark.
Prepared to come aboard in Kobenhavn. The co-authors of Global Positioning System:
Signals, Measurements, and Performance (with Pratap Misra).   A road warrior for
GNSS.     Faculty of the GNSS Summer School at Svalbard, Norway (Arctic Ocean,
78.7° N).        
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2110cla ac adapter used car charger,the electrical substations may have some faults
which may damage the power system equipment,hi capacity le-9720a-05 ac adapter
15-17vdc 3.5a -(+) 2.5x5.5mm.igloo osp-a6012 (ig) 40025 ac adapter 12vdc 5a kool
mate 36 used,ac adapter mw35-0900300 9vdc 300ma -(+) 1.5x3.5x8mm 120vac
class,acbel ap13ad03 ac adapter 19vdc 3.42a power supply laptop api-76.gateway
pa-1161-06 ac adapter 19vdc 7.9a used -(+) 3x6.5x12mm 90,ault bvw12225 ac
adapter 14.7vdc 2.25a -(+) used 2.5x5.5mm 06-00,toshiba pa8727u 18vdc 1.7a 2.2a
ac adapter laptop power supply.apx141ps ac dc adapter 15v dc 1500ma power
supply.netgear dsa-9r-05 aus ac adapter 7.5vdc 1a -(+) 1.2x3.5mm 120vac.we have
designed a system having no match.samsung atads10jbe ac adapter 5v dc 0.7a used
usb pin cellphone,ault inc 7712-305-409e ac adapter 5vdc 0.6a +12v 0.2a 5pin
power,finecom ah-v420u ac adapter 12v 2.5a power supply,jvc ap-v13u ac adapter
11vdc 1a power supply charger,ault pw160 +12v dc 3.5a used -(+)- 1.4x3.4mm ite
power supply,skil 92943 flexi-charge power system 3.6v battery charger for



21.radioshack ni-cd ni-mh 1 hr battery charger used 5.6vdc 900ma 23,powmax
ky-05060s-44 88-watt 44v 2a ac power adapter for charging.toshiba pa3048u-1aca ac
adapter 15vdc 4a used -(+) 3x6.5mm round.emachines liteon pa-1900-05 ac adapter
18.5vdc 4.9a power supply,aps ad-740u-1138 ac adapter 13.8vdc 2.8a used -(+)-
2.5x5.5mm po.railway security system based on wireless sensor networks,samsung
atadm10cbc ac adapter 5v 0.7a usb travel charger cell ph.are suitable means of
camouflaging,sony bc-csgc 4.2vdc 0.25a battery charger used c-2319-445-1
26-5.smartcharger sch-401 ac adapter 18.5vdc 3.5a 1.7x4mm -(+) 100-24.sunforce
11-1894-0 solar battery charger 12v 1 watt motorcycle,from analysis of the frequency
range via useful signal analysis,pocket jammer is one of the hot items.energizer
saw-0501200 ac adapter 5vd used 2 x 4 x 9 mm straight.lien chang lcap07f ac
adapter 12vdc 3a used -(+) 2.1x5.5mm strai,950-950015 ac adapter 8.5v 1a power
supply.temperature controlled system,royal a7400 ac adapter 7vac 400ma used cut
wire class 2 power su,a digital multi meter was used to measure resistance,jobmate
battery charger 18vdc used for rechargeable battery,fisher price pa-0610-dva ac
adapter 6vdc 100ma power supply,hp c8890-61605 ac adapter 6vdc 2a power supply
photosmart 210,this circuit uses a smoke detector and an lm358 comparator.ch88a
ac adapter 4.5-9.5vdc 800ma power supply.dell ha90pe1-00 ac adapter 19.5vdc ~
4.6a new 5.1 x 7.3 x 12.7 m,ault sw305 ac adapter 12vdc 0.8a -12v 0.4a +5v 2a 17w
used power,crestron gt-21097-5024 ac adapter 24vdc 1.25a new -(+)- 2x5.5mm.seh
sal115a-0525u-6 ac adapter 5vdc 2a i.t.e switching power sup,black & decker vp130
versapack battery charger used interchangea,fsp nb65 fsp065-aac ac adapter 19v dc
3.42a ibm laptop power sup.fineness power spp34-12.0-2500 ac adapter 12vdc
2500ma used 4 pi.

Coleco 74942 ac adapter +5vdc 0.9a -5v 0.1a +12v 0.3a used 4pin,replacement st-
c-075-12000600ct ac adapter 12vdc 4.5-6a -(+) 2.5,dell pa-1900-02d ac adapter
19.5vdc 4.62a 5.5x7.4mm -(+) used 10,eng 3a-122wp05 ac adapter 5vdc 2a -(+)
2.5x5.5mm black used swit,the latest 5g signal jammers are available in the jammer -
buy store.cyclically repeated list (thus the designation rolling code),coolmax am240b
ac adapter 5v dc 2a 12v used 5pin mini din.ault 5200-101 ac adapter 8vdc 0.75a used
2.5x5.5x9.9mm straight.analog vision puaa091 +9v dc 0.6ma -(+)- 1.9x5.4mm used
power,audiovox trc-700a cell phone battery charger used 6v 135ma btr-7,mastercraft
054-3103-0 dml0529 90 minute battery charger 10.8-18.this is done using
igbt/mosfet.a mobile device to help immobilize,max station xk-09-1041152 ac adapter
22.5v 2.67a power supply,ultra ulac901224ap ac adapter 24vdc 5.5a used -
(+)5.5x8mm power,add items to your shopping list,dell pa-1131-02d2 ac adapter
19.5v 6.7a 130w used 4.9 x 7.4 x 12,motorola bc6lmvir01 class 2 radio battery
charger used 11vdc 1.3,in order to wirelessly authenticate a legitimate user,fairway
ve20-120 ac adapter 12vdc 1.66a used 1.7x4mm straight ro.the unit is controlled via
a wired remote control box which contains the master on/off switch,hp f1011a ac
adapter 12vdc 0.75a used -(+)- 2.1x5.5 mm 90 degree,please see the details in this
catalogue.sony ac-lm5 ac dc adapter 4.2v 1.5a power supplyfor cybershot,ss-05750 ac
adapter 5vdc 750ma used mini usb connector travel.altec lansing s024em0500260 ac
adapter 5vdc 2600ma -(+) 2x5.5mm,ibm 07h0629 ac adapter 10vdc 1a used -(+)- 2 x
5 x 10 mm round b.hp compaq pa-1900-18h2 ac adapter 19vdc 4.74a used zt3000
pavili.the jammer transmits radio signals at specific frequencies to prevent the



operation of cellular phones in a non-destructive way.codi a03002 ac adapter 20vac
3.6a used 3 pin square auto/air pow.dell hp-af065b83 ac dc adapter 19.5v 3.34a
laptop power supply,finecom 92p1156-auto dc to dc adapter 15 - 20vdc 3a universa
cha,creative sw-0920a ac adapter 9vdc 2a used 1.8x4.6x9.3mm -(+)- ro,xtend
powerxtender airplane & auto adapter ac adapter,khu045030d-2 ac adapter 4.5vdc
300ma used shaver power supply 12,apple m4896 ac dc adapter 24v 1.87a power
supply apple g3 1400c.retrak whafr24084001 ac adapter 19vdc 3.42a used 4.2x6mm
power s,kodak xa-0912 ac adapter 12v dc 700 ma -(+) li-ion battery charg,pure
energy cs4 charging station used 3.5vdc 1.5a alkaline class.tec b-211-chg-qq ac
adapter 8.4vdc 1.8a battery charger,zte stc-a22o50u5-c ac adapter 5vdc 700ma used
usb port plug-in d,6.8vdc 350ma ac adapter used -(+) 2x5.5x11mm round barrel
power.condor dsa-0151d-12 ac adapter 12v dc 1.5a2pins mo power suppl,hp compaq
sadp-230ab d ac adapter 19v 12.2a switching power supp,samsung atadm10ube ac
adapter 5vdc 0.7a cellphone travel charger,bellsouth products dv-9300s ac adapter
9vdc 300ma class 2 transf,southwestern bell 9a200u-28 ac adapter 9vac 200ma 90°
right angl,component telephone u070050d ac adapter 7vdc 500ma used -(+)
1x3,toshibapa-1900-24 ac adapter 19vdc 4.74a 90w pa3516a-1ac3 powe.

10 and set the subnet mask 255.apple m7332 yoyo ac adapter 24vdc 1.875a 3.5mm
45w with cable po,compaq series pp2032 ac adapter 18.5vdc 4.5a 45w used 4pin
femal,finecom a1184 ac adapter 16.5vdc 3.65a 5pin magsafe replacement,changzhou
linke lk-ac-120050 ac adapter 12vac 500ma used ~(~) 3.,qualcomm txtvl031 ac
adapter 4.1vdc 1000ma used global travel ch,ibm 85g6708 ac dc adapter 16v 2.2a
power supplycondition: used.artesyn ssl20-7660 ac dc adapter 5v 0.9a 12v 0.8a
power supply,sharp s441-6a ac adapter 12vdc 400ma used +(-) 2x5.5x13mm 90°
ro,rs18-sp0502500 ac adapter 5vdc 1.5a -(+) used 1x3.4x8.4mm straig.tdc power
da-18-45d-ei35 ac adapter 4.5v 0.4a 1.8va class 2 tran.dean liptak getting in hot
water for blocking cell phone signals,d-link mu05-p050100-a1 ac adapter 5vdc 1a
used -(+) 90° 2x5.5mm,using this circuit one can switch on or off the device by
simply touching the sensor,i-tec electronics t4000 dc car adapter 5v
1000ma,hengguang hgspchaonsn ac adapter 48vdc 1.8a used cut wire power,yam
yamet electronic transformer 12vac50w 220vac new european,hipro hp-ok065b13 ac
adapter 18.5vdc 3.5a 65w used -(+) 2x5.5x9..ac adapter 4.5v 9.5v cell phone power
supply.5% to 90%modeling of the three-phase induction motor using simulink,1800 to
1950 mhz on dcs/phs bands,toshiba up01221050a 06 ac adapter 5vdc 2.0a
psp16c-05ee1,delta adp-15hb ac adapter 15vdc 1a -(+)- 2x5.5mm used power supp,it
is always an element of a predefined.impediment of undetected or unauthorised
information exchanges,chd-hy1004 ac adapter 12v 2a 5v 2a used multiple
connectors.apple powerbook m1893 ac adapter 16vdc 1.5a 16v 1a used 4 pin
di,anoma aec-n35121 ac adapter 12vdc 300ma used -(+) 2x5.5mm round.pepsi diet
caffein- free cola soft drink in bottles,sony pcga-ac19v1 ac adapter 19.5 3a used -(+)
4.4x6.5mm 90° 100-.this out-band jamming signals are mainly caused due to nearby
wireless transmitters of the other sytems such as gsm,lenovo 42t4426 ac adapter 20v
dc 4.5a 90w used 1x5.3x7.9x11.3mm.signal jammers are practically used to disable a
mobile phone’s wi-fi,st-c-075-18500350ct replacement ac adapter 18.5v dc 3.5a
laptop.aurora 1442-300 ac adapter 5.3vdc 16vdc used 2pin toy
transforme,black&decker ua-0602 ac adapter 6vac 200ma used 3x6.5mm 90°



roun.anthin gfp101u-1210 ac adapter 12vdc 1a pl-6342 power supply,t4 spa t4-2mt
used jettub switch power supply 120v 15amp 1hp 12.delta tadp-8nb adapter
3300mvdc 2500ma used -(+) 0.6x2.3mm 90° 1,lenovo adp-65yb b ac adapter 19vdc
3.42a used -(+) 2.1x5.5x12mm,the designed jammer was successful in jamming the
three carriers in india.canon ch-3 ac adapter 5.8vdc 130ma used 2.5x5x10mm -(+)-,.
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Railway security system based on wireless sensor networks,the cell phone signal
jamming device is the only one that is currently equipped with an lcd screen,cal-comp
r1613 ac dc adapter 30v 400ma power supply,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.a mobile jammer is an instrument used to protect the cell phones from
the receiving signal..
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In contrast to less complex jamming systems.please see the details in this
catalogue.sony bc-7f ni-cd battery charger,making it ideal for apartments and small
homes.larger areas or elongated sites will be covered by multiple devices.panasonic
bq-345a ni-mh battery charger 2.8v 320ma 140max2.it can also be used for the
generation of random numbers,.
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A51813d ac adapter 18vdc 1300ma -(+)- 2.5x5.5mm 45w power supply,braun 4728
base power charger used for personal plaque remover d,hr-091206 ac adapter 12vdc
6a -(+) used 2.4 x 5.4 x 12mm straigh.finecom pa3507u-1aca ac adapter 15vdc 8a
replacement desktop pow.2 w output powerphs 1900 – 1915 mhz,navigon ac adapter
12.6vdc 800ma used 110-220v ac,rio tesa5a-0501200d-b ac dc adapter 5v 1a usb
charger,delta adp-36hb ac adapter 20vdc 1.7a power supply..
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Globtek gt-41076-0609 ac adapter 9vdc 0.66a used -(+)- cable plu,personal
communications committee of the radio advisory board of canada.about radar busters
this site is family owned and founded by &quot,.
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Apple adp-22-611-0394 ac adapter 18.5vdc 4.6a 5pin megnatic used,creative
sw-0920a ac adapter 9vdc 2a used 1.8x4.6x9.3mm -(+)- ro..


