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Distributed Localization in Wireless Sensor Networks Under
Denial-of-Service Attacks

Lei Shi, Qingehen Liu, Jinliang Shao, and Yuhua Cheng, |

Abiraci—1n this paper we sy the pIoblem o ocaong he
sensors’ positions in presence of denial-of-service (NS} atac
W consider a general attack model, in which the attacker sction
is only construined Lhrough the frequency nd duration of DaS
attacks. We propse a distributed iterative localization aleo-
vithm with an ahandoament siratezy based on the haryeentric
coordinate of 4 sensor with respeet 1o its neighbors, which is
computed through relutive distunce measurements. In particular,
if & sensur’s communication links for receiving its neighbors’
Informatien ose packels Qe (s DIS wiscs, then the sensor
s the location estimation. When the altacker luunches
Do stack the ASDILOC algarithm is proved theoretically o
uble o accuralely locale the sensors regardless of the allack
stralegy al each lime. The effectivencss of the proposed algorithm
is demanstrated through simulation examples.

Andey Terms—1ocalization, Sensor networks, Denial-of-service
allscks, Distributed alporithm.

1. INTRODUCTION
OCALIZATION, which is a fundamental problem in
reles: or networks, has atracied exiensive aten-
lion in the past fow decades. In some networks with central-
iieed information structurcs, such as agricullural monitoring
networks and mad wraflic monitoring networks, it s very
convenient i use centralized localization method hecause the
measurcment data of all nodes in the network an colleced
in a central processor [1], (2] However, as described in
[3]. the centralized method is usually no suitable for large-
scale sensor nelworks, and i
complexily and lower relial
due Lo the sccumulaled information loss cawsed by the muli
hop transmissions on the wircless network.

In 2009, Khan er al. [4] proposed a distributed iterative
localization (DILOC) alzorithm based on harycentric coordi-
nales representation, where there an: anchors, Le.. the nides
with known accurate locations, and sensors Lo be localized.
The remarkable Feature of the DHLOC algorithm is that the
sensor localization is represcntcd by an ileralive process with
matrix-voctor form through relative distance measurements. It
has been proved that the DILOC algorithm can converge 1o the
exact locations of sensors. Based on the framework of DILOC,
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the localization problem in diffrent scenarios have been
studicd. In [3]. the DILOC algorithm was wilized 10 achicve
jon in & noisy environment. Deghat et al. [6]
d an algchraic condition for the DILOC algorithm to
achieve global converzence in a finile-ime horizon. The global
convergence with mezsurement noise and local comvergence
wilh least squares solutions of the DILOC alporithm were
analyzed
including
[8] presented 2 necessary and sufficient graphic condition for
semsor localization. In addition, the reference 3] proposed
a more general ilerative form for the DILOC algorithm by
adding a zain parameter based on conscasus of multi-agent
systems fe.g., sce [T0], [T1]). This consensus-hased iierative
form includes the ilcrative form in [3] as a special case.

Network security issues have gradually become the focus
of public aiention (T2)-[T3]. In recent years, various cyber
atacks have appearcd with different purposes. A common
Wype of network attack s called denial of service (DoS),
whose purpose is Lo block communication, therehy forcing
network resources unavailable (o ils arael uscrs, ic., packel
loss. In most previous studics (.2, [15], [T6]), packet loss was
always assumed 1o follow a probability distribution. In fact,
it is not feasible for a defender Lo assume that packet loss
caused by allackers follows a given probability distribution
[47]. With this in mind, the reference [17] proposed 2 gencral
attack model without any assumptions on the underlying attack
stratcgy, where the allacker action is only constrained through
he frequency and duration of DoS altacks.

To the best of our knowledge, most work hased on the
DILOC algerithm i carsied oul in a perfect communication
environment [4]-f91. It is of practical significance Lo analyre
he localization problem of wirckss sensor networks under
DoS attacks, which is also the research motivation of this
paper. Acconding o the general oS altacks model proposed
in [I7], we first uses a simulation cxample Lo show that
he classical DILOC algorithm may not achieve localization,
while the attackers can altack the communication ciwork
in a changing active Lime | Then, we proposs a new
consensus based distribuled fleralive localization algorithm
using an ahandonment stratcgy, which is called the AS-DILOC
algorithm. By introducing the composition of binary relations
and casting the ileration of the AS-DILOC algorithm as a
convergence prablem of the product of infinile sub-slochastic
marrices, we prove that the AS-DILOC algorithm converpes
globally o the accurale locations of sensors in presence of
DoS attacks.

The oulline of this paper is shown as follows. Section 11
introduces some preliminary knowledge. Section 111 presents
the AS-DILOC algorithm under Do atlacks in detail. In Sec-
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Abstract

In this letter, we study the problem of localizing the sensors' positions in presence of denial-of-service (DoS) attacks. We consider a general attack model, in
which the attacker action is only constrained through the frequency and duration of DoS attacks. We propose a distributed iterative localization algorithm
with an abandonment strategy based on the barycentric coordinate of a sensor with respect to its neighbors, which is computed through relative distance
measurements. In particular, if a sensor's communication links for receiving its neighbors' information lose packets due to Dos attacks, then the sensor
abandons the location estimation. When the attacker launches DoS attacks, the AS-DILOC algorithm is proved theoretically to be able to accurately locate the
sensors regardless of the attack strategy at each time. The effectiveness of the proposed algorithm is demonstrated through simulation examples.
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We're building the new Web of Science. (ol 4 A RIS [ Lo SN ©)

Bobi6patb 6a3y gaHHbix | Web of Science Core Collection v

- BETA - - -
Ba30Bblil NOUCK MoucK no aBTopy TMouck No npucTtaTeiiHoii 6ubnuorpadm PacllpeHHBII MOUCK TMoucK No cTpyKType

horizon 2020 ®UHaHCKPpYOLWas opraHn3ayus A CoBeTbl M0 MOWCKY
+ [lo6aBuThk cTpoky | Cbpoc
Mepuop
Bce rofbi (1900 - 2020) v
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Analytics
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WHCTpyMeHTsl »  [TOMCKOBSIE 3aNpockl M OMoBeleHHAe »  WcTopus noucka  CNMCOK OTMEYEHHBIX NySAMKaLMA

PesyneTathbl: 45 024
(U3 Web of Science Core Collection)

Gonbie » 4 1 w3 4503 b

n. I KonwdecTso Mol HCl CooTaertcT)

Bbl HcKanu: SUHAHCHPYHOLUAR O
PrAHU3ALIWS: (horizon 2020)
~.Bonbwe

(] Bbi6paTh BCi0 CTPaHMLY 3+ 3Jucnopr.. Jlo6aBkTe B CMCOK OTME4EHHBIX NYENHKALMIA ¥ Awanua pesynbtatos

DyHKLMa "OTyeT No
UMTHPOBAHUIO" HEIOCTYTIHA.

7]
Co3pate onosel e 2l

1. Distributed Localization in Wireless Sensor Networks Under Denial-of-Service Attacks Konu4ecTBo UMTHpOBaHMii: 0
{u3 Web of Science Core
Collection)

Aatop:: Shi, Lei; Liu, Qingchen; Shao, Jinliang; ¢ coarTopamu.
YTo4YyHeHue pesynsTaToB IEEE CONTROL SYSTEMS LETTERS Tom:5 Beinyck:2 CTp.:493-498 Ony6aukoeaHo: APR 2021
MoKazaTens HCNOMLIOBAHNA
Os-F-x ToNHBIA TEKCT OT M3aaTens MNpocMoTpPeTs aHHOTALMIO ¥

fcKaTh B pesyneTaTax Q
2. Energy-Efficient Hardware-Accelerated Synchronization for Shared-L1-Memory Multiprocessor Konn4ecTao uuTHpoBanmii: 0
Clusters (uz Web of Science Core

Collection)
DUALTPOBaTL pe3yneTaThl No: Astop:: Glaser, Florian; Tagliavini, Giuseppe; Rossi, Davide; c coaBTopamu.
IEEE TRANSACTIONS ON PARALLEL AND DISTRIBUTED SYSTEMS Tom:32 Beinyck:3 CTp.: 633-648

Ony6nukosaHo: MAR 12021

o Moka3zaTens HCNONLIOBAHMA ~
ICOKAR UMTHPYeMOCTS AN
o ?uﬁnacn« (644)

O ° Camsle nonynapHsie Os-Fx NonHbil TeKCT 0T u3gatens MpocMoTpeTh aHHOTaUMI0 ¥
[AOKYMEHTHI ANA 06NACTH (63)

) @ Ompewaii goctyn (26,169)
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Showing 45,024 records for FUNDING AGENCY: (horizon 2020) (TR R R (e eV E T

x
TELECOMMUNICATIONS

1,590

records

Visualization Treemap A4 | ‘ Number of results 25 A d ‘

View Records

4,199

ENGINEERING ELECTRICAL
ELECTRONIC

2,398 1,788

MULTIDISCIPLINARY SCIENCES | COMPUTER SCIENCE
INFORMATION SYSTEMS

1,667

PHYSICS

PARTICLES

FIELDS ARTIFICIAL
INTELLIGEN(

2,397

CHEMISTRY
MULTIDISCIPLINARY

1,769

NANOSCIENC

3,902 .
NANOTECHNOLOGY

MATERIALS SCIENCE
MULTIDISCIPLINARY
1,348

BIOCHEMISTRY

PHYSICS
MOLECULAR BIOLOGY MULTIDISCIP] INSTRUME]}

INSTRUME] SCIENCE |
2,270 1,728
2’855 CHEMISTRY PHYSICAL ENVIRONMENTAL

SCIENCES
ASTRONOMY ASTROPHYSICS
1,231

PHYSICS CONDENSED
MATTER

882

PHYSICS ATOMIC
MOLECULAR CHEMICAL

784

GEOSCIENCES
0 pLI

2,068

COMPUTER SCIENCE THEORY
METHODS

2,677
PHYSICS APPLIED

1,162
NEUROSCIENCES
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Ha aTux XXe pesynbrarax

RUSSIA 1555 3.454 %
BELARUS 595 1.322 %

- e GEORGIA 535 1.188 %
ARMENIA 511 1.135 %

gWI%ZGE%LAIID 2, iﬁu\ :sl.mB“i(')‘ 1,774 U KRAI N E 504 1 . 119 %
-ﬁll AZERBAIJAN 282  0.626 %

UZBEKISTAN 47 0.104 %
l KAZAKHSTAN 42 0.093 %

i KYRGYZSTAN 8 0.018 %
TAJIKISTAN 2 0.004 %

ESTONIA 638 1.417 %

LITHUANIA 416 0.924 %

LATVIA 342 0.760 %

MOLDOVA 23 0.051 %
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YTOUYHUTD

‘ BELARUS 595 1.322 % I

O BULGARIA 585 1.299 % I
O GEORGIA 535 1.188 % I
] WALES 522 1.159 % I
(I CIAVAKIA K12 1 120 04 1

BeiGpaTk BapHWaHT 3arpy3KM (TekcToBbli dhalin ¢ pazgenuTenamu Tabynayum)

NCKNHOYUTL BbIBpPaHHbIE MpoCMOTPEThL BbiBPaHHLIE ® CTpoku gaHHbIX, OTOBPaXEHHbIE B TabnMLE 5
arpy3uThb

C3BcechoHHﬂaHHbm{ﬂolﬂﬂﬂﬂD}
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Onpepgenutb opraHnsauum

Mpocunu opraHuzaumii YTOuHUTH WekniounTs OTMeHa CoptupoBatb no: | Yucny 3anu... w

Web of Science

NMpodunu oprannsaumin

OTobpaxatotes nepssie 100 Mpodunu opraHusauuii (no uucny sanucei). [1ns NPUMEHEHUs PacilMPeHHBIX NapaMeTpOB YTOMHEHHN UCMONb3YiTe GyHKuMo §E AHanus

pesynsTaTos.
() BELARUSIAN STATE UNIVERSITY (537) () HUNGARIAN ACADEMY OF SCIENCES (505) () NATIONAL CENTRE OF SCIENTIFIC RESEARCH
[ ] BELARUSIAN STATE UNIVERSITY DEMOKRITOS (295
[) HELMHOLTZ ASSOCIATION (522) () IVANE JAVAKHISHVILI TBILISI STATE UNIVERSITY | (] BISTEPANOV INSTITUTE OF PHYSICS OF THE NATIONAL
{53 T} (505) ACADEMY OF SCIENCES OF BELARUS (291)
() RUSSIAN ACADEMY OF SCIENCES (521) () NATIONAL KAPODISTRIAN UNIVERSITY OF ATHENS | () STANFORD UNIVERSITY (286)
(505)
C] HELMHOLTZ ASSOCIATION {522] [) CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE CNRS | [] SAPIENZA UNIVERSITY ROME (505) (] UNIVERSITY OF LONDON (286)
. (520)
Peayﬂ bTaTbl: 595 D RUSSIAN ACADEMY OF SCIENCES (7] UNIVERSITE PARIS SACLAY (516) [ UNIVERSITY OF NAPLES FEDERICO |1 (505) 7] RUPRECHT KARLS UNIVERSITY HEIDELBERG (285)
(US Web of Science Core Co“ectfon) [ UNIVERSITY OF CALIFORNIA SYSTEM (516) (] AUTONOMOUS UNIVERSITY OF MADRID (504) (] UNIVERSITY COLLEGE LONDON (285)
{52 l} (] UNIVERSITY OF CHICAGO (514) () CHARLES UNIVERSITY PRAGUE (504) (] UNIVERSITY OF CALIFORNIA IRVINE (285)
CENTRE NATIONAL DE LA () UNIVERSITY OF WISCONSIN SYSTEM (514) () MOSCOW INSTITUTE OF PHYSICS TECHNOLOGY | (] UNIVERSITY OF COPENHAGEN (285)
C] (503)
Bbl nckanu: ®UHAHCUPYHO I'I'Ir‘a‘H [] CHINESE ACADEMY OF SCIENCES (510) () HUNGARIAN WIGNER RESEARCH CENTRE FOR () COLUMBIA UNIVERSITY (284)
RECHERCHE SCIENTIFIQUE CNRS PHYSICS (501

OPTAHU3ALWA: (horizon 2020)
YTouHeHo no: CTPAHBI/PETMOHBI: (
BELARUS )

Mepunop: Bee rogl.

YkazaTenu: SCI-EXPANDED, SSCI,
A&HCI, CPCI-S, CPCI-SSH, BKCI-S,
BKCI-SSH, ESCI, CCR-EXPANDED, IC.

...MeHbLWe

[ JOINT INSTITUTE FOR NUCLEAR RESEARCH RUSSIA (510) (] RUSSIAN ACADEMY OF SCIENCE LEBEDEV (] HARVARD UNIVERSITY (284)

{5‘2 ﬂ} PHYSICAL INSTITUTE (501)

[T] OHIO STATE UNIVERSITY (510) [T ISTANBUL AYDIN UNIVERSITY (499) [T POLISH ACADEMY OF SCIENCES (284)

[:] U N IHE RSITE PARI 5 SAC I_AY {51 E} [C) CONSEJO SUPERIOR DE INVESTIGACIONES CIENT, ) UNIVERSITY OF GENOA (499)

[_) UNIVERSITY OF BRITISH COLUMBIA (284)

OOMONHWUTENBHEIE MapaMeTpPbl /
2Ha4YeHHUA...

YTOYHUTL
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Bbibepem Kateroputo NMNonnmepnol

Dielectric Relaxation in the Hybrid Epoxy/MWCNT/MnFe204 Composites

ABTop:: Meisak, D (Meisak, Darya)l 1:3]; Macutkevic, J (Macutkevic, Jan)L 21; Plyushch, A (Plyushch, Artyom)[ 1:31: Kuzhir, P (Kuzhir, Polina)l 341,
Selskis, A (Selskis, Algirdas)[2]; Banys, J (Banys, Juras)[ 1!
Moka3zaTb HoMep Web of Science ResearcheriD n ORCID

isbiofSdiamncs 0 clrivate AQpec onsa KoppecnoHgeHLnu:
D T 1 e el e I Ctr Phys Sci & Technol, Sauletekio Ave 3, LT-001222 Vilnius, Lithuania.

Os-rx @ Becnnamwuit nonwuii Tekct o wagatens  f) Haitw nonusid Texct | Napawmerphi nonoro Teketa ¥ | [+ xcnopr. H [106IBLTE B CIMCOK OTMENEHNMX NYEIMKALMI

Appec pns koppecnoHgeHuun: Macutkevic, J (aBTop Ana KoppecnoHgeHUnK)

i laxation in the Hybrid Epoxy/MWCNT/MnFe204 Composites

Ctr Phys Sci & Technol, Sauletekio Ave 3, LT-001222 Vilnius, Lithuania.

CeTb UUTHPOBAHMIH
131, Macutkovic, J (Macutkevic, Jan)l 2; Plyushch, A (Plyushch, Artyom)! 131 Kuzhir, P (Kuzhir, Polina)t 41 Selskis, A
BWeb of science Core Collection

Appeca:

Tos Science h ) 3

wTHpoRSI

+ [ 1] Vilnius Univ, Sauletekio Ave 3, LT-001222 Vilnius, Lithuania

[ 2] Ctr Phys Sci & Technol, Sauletekio Ave 3, LT-001222 Vilnius, Lithuania

NTs {below, 0.09 vol%, and

— [ 3] Belarusian State Univ, Inst Nucl Problems, Minsk 220006, BELARUS
HazBaHus U3 cnrcka "OpraHn3saunm — pacluMpeHHbId"
Belarusian State University

0204 fraction. In contrast, for the apoxy/MWCNT just below the onset
F i fi.e., 0,025 vol%), leading to a dramat

highly impacted by at higher

Appeca 3n. noyTbl: dariameysak@gmail.com; jan.macutkevic@gmail.com; artyom.plyushch@gmail.com; polina.kuzhir@uef.fi

° ™ algirdas.selskis@ftmc.lt; juras.banys@ff.vu.lt
C Clarivate

+ [4]Univ Eastern Finland, Inst Photon, Yliopistokatu 7, FI-80101 Joensuu, Finland
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UcTtopua noucka

Web of Science  InCites  Journal Citation Reports  Essential Science Indicators  EndNote  Publons Kopernio  Master Journal List Iyna v Help v English »

. N -
Web of Science (2 Clarivate

Search Tools » Searchesand alerts v Search History Marked List

We're building the new Web of Science. (oS CEICE T EN GV AT O)]

Search Histo ry Web of Science Core Collection v
Edit Combine Sets Delete Sets
Set Results i i
Save History / Create Alert Open Saved History Sets (JAND O OR Select All
Combine X Delete
#7 537  FUNDING AGENCY: (horizon 2020) OJ OJ
Refined by: COUNTRIES/REGIONS: ( BELARUS ) AND ORGANIZATIONS-ENHANCED: ( BELARUSIAN STATE UNIVERSITY )
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years
# 595  FUNDING AGENCY: (horizon 2020) O O
Refined by: COUNTRIES/REGIONS: ( BELARUS )
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years
#5 45,024 FUNDING AGENCY: (horizon 2020) Edit OJ OJ

Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years

#4 48,549 TOPIC: ((((*Coronavirus® or "coron* virus*™" ) near/3 (2019 or "new type" or novel or Wuhan) ) or "covid-19*" or "*2019-nCoV*"))
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B KaKux »ypHanax nybaukosanumcob

Master Journal List iyna v  Help v  English v

Web of Science

Search Tools v  Searches and ale sarch History  Marked List

Results: 45,024
(from Web of Science Core Collection)

Sortby: Date I¥ TimesCited UsageCount Relevance More w ‘ 1 of 4502 »

You searched for: FUNDING AGENC =) —_— S
¥: (horizon 2020) ...More ) SelectPage | (> Bxport.. || AddtoMarked List

il Analyze Results

Citation Report feature not
| & createanatent | avallable. (7]
1. Distributed Localization in Wireless Sensor Networks Under Denial-of-Service Attacks Times Cited: 0

By: Shi, Lei; Liu, Qingchen; Shao, Jinliang; etal. irom Web of Sclence Core

Collection)
Refine Results IEEE CONTROL SYSTEMS LETTERS Volume:5 Issue:2 Pages: 493-498 Publishad: APR 2021 . e .
Ui Conats Visualization Treemap v ‘ ‘ Number of results 25 v X Download Hide
Os-Fx Full Text from Publisher View Abstract v
Q
2. Energy-Efficient Hard ization for Shared-L1-Memory Multiprocessor Clusters Times Cited: 0
e e ety S s 658 477 413 258 232
S JEEETRANSACTIONS DN PARALLEL AND DTRIBLITED SYeTEMS ki omie s e o 46 SCIENTIFIC REPORTS PHYSICAL REVIEW B JOURNAL OF HIGH ENERGY | IEEE ACCESS | PHYSICAL
o ? ighly Cited in Fied (684) Published: MAR 12021 Usage Count ~ m‘cs REVI Ew A
o o Hot Papers n Feld (63 Os-Fx Full Text from Publisher View Abstract v
(] @ OpenAccess (26,169)
PR, food safety certified labelled food and trust in Times Cited: 0

633 446 404

ASTRONOMY ASTROPHYSICS PHYSICAL REVIEW D PROCEEDINGS OF SPIE

171

PHYSICS
IéETI'ERS

HazeaHusa HEAEHHFI 563 422

MONTHLY NOTICES OF THE ROYAL LEcTure NoTesINcompuTer | 330

OF
ASTRONOMICAL SOCIETY SEIENEE ASTROPHYSICAL JOURNAL oFHCES

ENERGIES UNITED

HazBaHuA cepuil KHUT 153

539 417 OPTICS EXPRESS SCIENCE

OF THE
NATURE COMMUNICATIONS PHYSICAL REVIEW LETTERS 265 TOTAL
PLOS ONE 151 ENVIRON

HazBaHus KoH(epeHL Wi

JOURNAL OF THE
AMERICAN CHEMICAL
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o w3 respopmapan  Gomae . Wob DfScioece.  Tlogpmemrecs i Hac oo

g ROT.
omenacs 8 oo gafisa Cookie

© Kaxum o6pazoM noficunTeIBaeTCa
CYMMapHOE KOIMYECTBO?

O6HOBUTL

CopTUpoBaTL NO Yneno ... v Moka - MWHUManNbLHOE YUCno 3anuced | 1
I 10

BbibepuTe 3anucK, KoTopble Heobxop, b WM UCKKOYMTE. BolepuTe "MpocMOoTPeThb 3anucK', yTo6b NPOCMOTPETL TONLKO BbIBPaHHbIE 3anucK,

WAn "UCKIOYUTL 3anuck®, 4To6bl NP 2 ) HEBbIGPAHHbIE 3annC.
50
Bbi6paTh Mone: ®UHAHCHPYIOLN 100 Yucno zanuceit % oT 48,549 TucTorpaMma

250

0 UNITED STATES DEPART! 500 HUMAN SERVICES 1735 3.574% 1

O NATIONAL INSTITUTES OF HEALTH NIH USA 1664 3.427 % 1

O NATIONAL NATURAL SCIENCE FOUNDATION OF CHINA NSFC 1515 3.121% 1

O NIH NATIONAL INSTITUTE OF ALLERGY INFECTIOUS DISEASES NIAID 232 0.478 %

0 NATIONAL SCIENCE FOUNDATION NSF 220 0.453 %

O WELLCOME TRUST 216 0.445 %

O NATIONAL KEY RESEARCH AND DEVELOPMENT PROGRAM OF CHINA 215 0.443 %

O NATIONAL INSTITUTE FOR HEALTH RESEARCH NIHR 206 0.424 %

0 EURCPEAN UNICN EU 199 0.410 %

O NIH NATIONAL HEART LUNG BLOOD INSTITUTE NHLBI 195 0.402 %

(13 414 - 3HaYeHWa MHAHCUPYIOLLKME OPraHK3aLmMK, He COOTBETCTBYIOLLME NapaMeTpam 0TobpaXeHns.)
(36341 - 3anucK (74.854%), KOTOPLIE HE CONIEPXAT IaHHLIE B AHANW3WPYEMOM None.)

BuibpaTh BapnaHT 3arpysku (Texkcroebli chaitn ¢ pazgenuten abynayum)
NCKNIOUNTE BLIEPaHHLIE MpocMOTPeTh BLIBPaHHbIE ® CTPOKM aHHBIX, 0TOBPaXeHHEIE B Tabnuue 3
arpy3uTb
OBee CTPOKM gaHHbIX (go 100 000)
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CoxpaHunu

| analyze (1) - Notepad

File Edit Format View Help

OWHaHCcUpyKlWe OpraHW3auumn 3anuceit % of 48549

UNITED STATES DEPARTMENT OF HEALTH HUMAN SERVICES 1735 3.574

NATIONAL INSTITUTES OF HEALTH NIH USA 1664 3.427

NATIONAL NATURAL SCIENCE FOUNDATION OF CHINA NSFC 1515 3.121

NIH NATIONAL INSTITUTE OF ALLERGY INFECTIOUS DISEASES NIAID 232 0.478

NATIONAL SCIENCE FOUNDATION NSF 220 9.453

WELLCOME TRUST 216 0.445

NATIONAL KEY RESEARCH AND DEVELOPMENT PROGRAM OF CHINA 215 0.443

NATIONAL INSTITUTE FOR HEALTH RESEARCH NIHR 206 0.424 o o “

EUROPEAN UNION EU 199 0.410 —

NIH NATIONAL HEART LUNG BLOOD INSTITUTE NHLBI ~ 195 0.402 1 | @uHaHCK pYHOLLWE OPraHM3aLum sanucen % of 48549

FUNDAMENTAL RESEARCH FUNDS FOR THE CENTRAL UNIVERSITIES 186 ©.383

NATIONAL COUNCIL FOR SCIENTIFIC AND TECHNOLOGICAL DEVELOPMENT CNPQ 179 0.369 2 UNITED STATES DEPARTM ENT OF HEALTH HUMAN SERV'CES 1735 3.574

CANADIAN INSTITUTES OF HEALTH RESEARCH CIHR 168 9.346

MEDICAL RESEARCH COUNCIL UK MRC 156 0.321 3  NATIONAL INSTITUTES OF HEALTH NIH USA 1664  3.427

TEoNAL KEY R D PROCRAN OF CHINA 46 0.288 4 NATIONAL NATURAL SCIENCE FOUNDATION OF CHINA NSFC 1515 3.121

GERMAN RESEARCH FOUNDATION OFG 129 0.266 5  NIH NATIONAL INSTITUTE OF ALLERGY INFECTIOUS DISEASES NIAID 232 0.478

NIK NATIONAL TNSTITUTE OF GENERAL HEDICAL SCIENCES NIGHS 119 0.245 6 NATIONAL SCIENCE FOUNDATION NSF 220 0.453

NATIONAL KEALTH AND MEDICAL RESEARCH COUICIL OF AUSTRALTA 109 0.228 7 WELLCOME TRUST 216 0.445

;;:?E:Rw‘\;;oggtczﬁgﬁrﬁaL?ﬁ;gchéﬁ'?S SCI:E:E ANDa'i':(l::NOLOGY JAPAN MEXT 102 0.210 8 NATIONAL KEY RESEARCH AND DEVELOPMENT PROG RAM OF CHIN} 215 0443

i 9 ' NATIONALINSTITUTE FOR HEALTH RESEARCH NIHR 206 0.424
10 [EUROPEAN UNION EU 199 0.41
11 [NIH NATIONAL HEART LUNG BLOOD INSTITUTE NHLBI 195 0.402[
12 [FUNDAMENTAL RESEARCH FUNDS FOR THE CENTRAL UNIVERSITIES 186 0.383
13 INATIONAL COUNCIL FOR SCIENTIFIC AND TECHNOLOGICAL DEVELO 179 0.369
14 |CANADIAN INSTITUTES OF HEALTH RESEARCH CIHR 168 0.346
15 |MEDICAL RESEARCH COUNCIL UK MRC 156 0.321

‘ £l analyze (1).txt ~ 16 PROJEKT DEAL 154 0317

17 INATIONAL KEY R D PROGRAM OF CHINA 140 0.288
18 |CAPES 138 0.284

19 | GERMAN RESEARCH FOUNDATION DFG 129 0.266
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Ha cauT rpaHTOAaTens

i.: | An official website of the European Union How do you know? v

Log in

m Search

European Commission » Funding, Tenders » Funding opportunities » Funding programmes »

Horizon 2020

Your area

New FAQs on Horizon 2020 calls and grants published
New FAQs on Horizon 2020 calls and grants published on Thursday 16

April. Continuously updated info on extension of call deadlines, Pan
European hackathon opened for registration.

Multimedia &
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Ha gemoHcTpauunio cBOUX pe3yNbTaToB

A
pllblOﬂS BROWSE ~ COMMUNITY Faa  Q

lvan Petrov

P

e Summary
Research Fields

Ivan Petrov has not yet added any research fields to their profile.

+ VIEW FULL BIO & INSTITUTIONS
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Connecting Research and Researchers

l FOR RESEARCHERS

FOR ORGANIZATIONS

ABOUT HELP

No public information available.
Record last modified Dec 17, 2015 11:17:46 PM

https://orcid.org/0000-0003-0876-6660

24 Print view @

I 4 B d deQists V6B to W
[ dzsestsBtcOL dJ dHJ dzls d W Rublddds ts to ts ¢
ORCID, ResearchGate, Google Scholar

7:00' 7:45 https://bit.ly/34x0bvl
10:00 10:45https://bit.ly/3kyHpJz
13:00 13:45https://bit.ly/3e7xvvV
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[YyjdzC © fkzBdzd € Oy ts dzdzts 2

and InCites

SBEHO, LOYyjdz d ¢z dzj sBrBHd B ByYyj dzd o Ols
HJWlIsj dz desfils! teeOdzdL Oydd ?
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Ha pe3ynbTaTbl NONYUYUBLLUUX FPAHT
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JHPBd ] yolsOs Ismw

4 Cjdg Mltokh ded YoOs Is

sOCdj CtOdidsr §sdzyosl

Ha pe3ynbTaTbl HE NONYYUBLLUUX FPAHT

On the same day that molecular biologist C&otiderwon

a Nobel prize in 2009, she learnt that her recently submitted
grant proposal had been rejected.

“Even on the day when you wi
a 2017 graduation speech at Cold Spring Harbor Laboratory
Il n New Yor k, “scepti cs may (¢
Know what you’ re doing."”
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nature » career feature » article

nature

CAREER FEATURE - 20 DECEMEBER 2019

Secrets to writing a winning grant

Experienced scientists reveal how to avoid application pitfalls to submit
successful proposals.

Emily Sohn

https://www.nature.com/articles/d41586019-03914
5?fbclid=IwAR1GLtsOI7TM3EZ4pviZLI-H10
ONrBGgvHBQgl1lLiXh26whlsy snwu61G0tY

Nature577, 133135 (2019)
doi: 10.1038/d4158®19-039145
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p We're building the new Web of Science. Click here to access the preview (&)

Selectadatabase = All Databases

v n Access free resources to support coronavirus research.

This is a preview of the new Web of Science. Learn more about what’s here and what is coming soon.
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Web of Science Search Marked List History Iryna v

Working together to research confidently

Search the largest network of curated research in the world.

Search in: Web of Science Core Collection v

DOCUMENTS

Funding Agency v horizon 2020 X ]

Advanced Search

X CLEAR SEARCH
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This is a preview of the new Web of Science. Learn more about what’s here and what is coming soon.

Web Of Science Search Marked List History Iryna v

45,024 results from Web of Science Core Collection for:

Q, horizon 2020 (Funding Agency) ‘ ANALYZE RESULTS CITATION REPORT

& Copy query link

Refine results

I:I 0/45,024 [ ADD TO MARKED LIST ] { EXPORT v Date: newest first v < 1 of 901 >

Quick Filt [J 1 Distributed Localization in Wireless Sensor Networks Under Denial-of-Service Attacks
uic Ineers

] . ‘ Apr 2021 | leee Control Systems Letters
D b 4 Highly Cited Papers 644 20

In this letter, we study the problem of localizing the sensors' positions in presence of denial-of-service (DoS) attacks. We

[ & Hot Papers 63 ) . ) o . . References
) ) consider a general attack model, in which the attacker action is only constrained through the frequency and duration of DoS
I:I B Review Articles = attacks. We propose a distributed iterative localization algorithm with an abandonment strategy based on the |
I:I © Early Access 1,164
View PDF
I:I a Open Access 26,169
[#2SFX Demo OpenURL Link View full text **® Related records
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< GO BACK TO SUMMARY D‘]SFXDemOOpenURL Link VIEW FULL TEXT } [ ADD TO MARKED LIST ] [ EXPORT v

< 1 of 45,024

Lorresponaing Aaaress: Liu, YINECNen (corresponaing autnor)
w  Tech Univ Munich, Chair Informat Oriented Control, D-80869 Munich, Germany
Addresses:

+  Lyniv Elect 5ci & Technol China, Sch Automat Engn, Chengdu 611731, Peoples R China
v 2 Tech Univ Munich, Chair Informat Oriented Control, D-80869 Munich, Germany

E-mail Addresses: shilei@std.uestc.edu.cn; gingchen.liu@tum.de; jinliangshao@uestc.edu.cn; chengyuhua_auto@uestc.edu.cn

Categories/Classification

Research Areas: Automation & Control Systems

Funding

Funding agency Show details

European Union's Horizon 2020 Research and Innovation Programme through the Marie Sklodowska-Curie Agreement
National Natural Science Foundation of China (NSFC)

China Postdoctoral Science Foundation

National Key Research and Development Program of China

View funding text

Y 3 Ha iun PVewPDF

+ See more data fields
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This record is from:
Web of Science Core Collection

Grant number

754462

U1830207
61772003
61903066
2017M612944
2018T110962

2017YFC1501005
2018YFC1505203
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Kak nonyuntb goctyn K Web of Science?
EcTb "n y opraHunsauumn?

MoXXHO "M tHAuBUAYanbHbLIN?

Kak pabortatb ns gomy?

Kak npoanntb yaaneHHbin gocrtyn?

2 Clarivate”



[na Hayana nposBepbTe, MOXEeT A0CTYN ecTb

+ Wwebofscience.com
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We're building the new Web of Science. ( e8I EREE NN O]

Bbi6patb 6asy ganHbix |~ Web of Science Core Collection -
Ba3oBbli NoUcK Mounck no aBTopme Mouck no npucrarteHoi 6ubnnorpadum PaciuvipeHHbIi Nonck Mowck no cTpyKType
—

0 Tema v m CoBeTBI 110 NOUCKY
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Mepuog

Bce roppl (1900 - 2020) v

OPYTME MAPAMETPbI

2 Clarivate” 4



[onxeH 6bITb AOCTYN B OpraHU3aLum, a Her..

+ Wwebofscience.com

Pyccumit +
.
Web of Science
MpounseeguTte Bxop B Web of Science n p L
BbINO/IHEHUE BXOJA /191 3APETMCTPUPOBAHHBIX WEB OF SCIENCE A B bl 3 a X O |£|| Vl T e C M 0 f
NONIL30BATENEN Bawe jeansHoe MHOE MECTO MCCNEN0B3HMA 1A WIYYSHWA IMTUPOBaHMWI B
PazHbIX NpeAMEeTHBIX 0BNACTAX No BceMy MMpy. Web of Science npegocTaenser
B: Te BNOf, C MLl naHHBX y4eTHOH 2anncn B Web of Science. YutnTe, w0 OCTYN K HAAEMHOMY MHTErPUp JOMY MENMCLY pHOM
ANA BEINOAHEHUA YAANeHHOTO BX0/A, HeOBXOAMMO, YTOBL! BX0f BELT HEMABHO NPOW3BEEH U3 HHCTDYMEHTY HCC 5 y © c METPMK M H T e p H e T a
BaWEH OPraHHIaLNK LMTHP cogep M3 PAIHLIX HC B OfHOM MHTepGaiica. W
nockoneky Web of Science TCA CTPOTOH DUSHKW,
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Appec 3neKTPOHHOA NOYTE HHBOPMALMA, 4T0 NOIBOMWT BEaM BLICTPEE OTKPLITL HOBYH KPYITHYH HOEK.
MNapons Web of Science N03BONAET 06 BEMHUTE BOCH NPOLECC NOWCKA:
(JICHOBHOE MERNCLMNAHAPHOE CONEPKHMOE
Bo#Tti Honble TeueHLW
CogepHHMOE N0 NPEAMETHLIM 0ENACTAM
JANOMHATE MEHA HA 3TOM KOMNBKITEPE PeruoHankHeIe MaTepnans
JaBranK Napons? [AaHHble HOCNefoBaHKA p a T M T e C b B M ]
MHCTDYMEHTR aHANM3a
BbIMO/THEHWE BXOJA A1 NONb30OBATE/NEW B ]
AononuuTensHble ceefenun o Web of Scence
OPFAHU3ALMK N N wu
HE 3APETMCTPHPOBAHBI?
ABTOPHIOBAHHEIM NONLI0BATENAM CNEYET BUEDATH IPYTINY OPraHH3ALMK MK
ParMOHANEHYI0 NPUHAANEHHOCTE: PerucTpaums W p WSCTEA MHOMWX MONE3HBIX
YHHLMA.
BuiGepuTe rpynny MM pernoH v BEINOMHNTE
NpowasenuTe axod & Web of Science aHe OPraHMIaLMK, MCNONLIYA
BOZMOMHOCTH YAANEHHOMD JOCTYNa
TPEBYETCS NOMOLLb BocnonezyiiTecs gocrynom B Web of Science, ytoBbl coagats npodmnk
ResearcherlD gna npeqcTaBneqka MCTOPHW NYENHEILWWA
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PoymuHrosbiit (yaaneHHbin) aoctyn K Web of Science
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Bce CeEMUHapbI fecnnaTHel 1 NPOBOAATCA Ha PYCCKOM ASbIKE. npop.onmmenbnonb KaXA0ro CEM1UHapa COCTaBN[ET OKONO 1 4aca.

PacnucaHue ceMMHaPOE COCTABNEHO NO MOCKOBCKOMY Bpemeru (UTC/GMT +3 yaca) - noxanyicTa, y4uTbIBaNTE 370, €CAM Bbl
H3XOAMTECh B APYTOM YacoBOM nosace, [1ns y4acTus B ceMuHape HeobxoanMo sbibpaTs yAoOHbIE ANA BAC AEHL U BPEMS 1 NPOIATY NO

CCBINKE «perncTpaumna».

Wms v damunus B nonsax Gopmel perucTpauvmn MoryT ObiTh YKa3aHbl KAK Ha PYCCKOM, T3K U Ha aHIMUICKOM a3bikax, HO B

cepTu¢MKare OHU 6yAyT YKa3aHbl TO/IbKO TAK, KaK Bbl UX Hanucanu.

[ins perucTpaumm, NoxanyiicTa, 3aNoNHUTE NONS GOPMbI Ha PYCCKOM R3bIKE:
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