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1 Eicaywyn

[Tépav Tov 20% TOL TOGIHOL VEPOL YdveTot péca ota dikTva dtavoung vepol tov Evponaikdv norewyv,
eEautiag d1ppo®V Kot GAA®V GOAAUAT®V TO 0TTOl0 LITOPEL VO SIOPKEGOVV Y10, LEYAAL YPOVIKE SLOGTHLLOTAL,
HEYPL KOl LMVES, TPOKOAMVTOG (NUES OTIG KPIGIUES VTOSOUES, OTATAAN VEPOU Kol EVEPYELNG, KAOMG Kot
OKOVOUIKO KOGTOG. UG AMOTEAEGLO, EIVOL CNUOVTIKY 1) AVATTUEN ELELOV TEXVOAOYUDYV Ol OTOIEG VOL UTTO-
POVV VO LELOMCOLV TIG OTMOAELEG VEPOD €’ AUTIOG AVTAOV TMOV SLOPPODV.

To TapadoTéo aVTO £YEL G GKOTO TNV dNUIOVPYIN TAATOOPUAG VITOSOUNG EPEVVAG GTO TAAIGLO TV Oepd-
v tov SmartWater2020, ) omoia va Tpoc@Epet T SLVOTOTNTA TPOGOUOIMONS Kot SOKIUNG VE®V ahyopid-
HOV a0 EPEVVNTES KOl TEAIKOVG XPNOTES, 6€ TEPPAALOV TPOGOUOIMONG TPAYLLATIKOD SIKTVOV.

H vrodoun Paciotnke mhvw oty mAotikn meployn tov SmartWater2020, kot mévo oty texvikn aviyvev-
oNG OPPOMV UE TN YPN oY st pwV Tieong TomoHeTUEVOLG GE GTPOTYIKA onuEid 6TO diKTVO.

2 EpeuvnrikA Ytrodoun

2.1 L-Town Benchmark Network

To L-Town (BAéne Ewc. 1) elvan pia pupr| vroBetikn moAn pe nAnbooud nepimov 10.000 atdépmv. H van-
pecia VOpevong g L-Town givar vevBuvn yo v mapoyf] TOGLOL VEPOD GTOVG KATAVOAMTES LECW EVOG
OIKTVOV COANVOV GLVOAKOD UnKovg 42,6 yAp. Ta mponyovueva xpdvia, 1 voatompoundeta avTeT®MLE
HEYAAO 0p1OUd S1OKOTMV COAV®V KOl UTOAELNG VEPOV, EXNPEALOVTOC TNV TOLOTNTO TOV VINPESUDY TOV.
To diktvo davoung vepov g L-Town d€xetar vepod amd 600 (2) de&apeveg kot 1 vdotonpoundeto otoyevet
OTNV TAPOYN VEPOL HE KEQOAN Tieong TovAdylotov 20m 6 6A0VE TOVG KaTAVAA®TEG TG Mia fodPida
peimong mieong (PRV) elvan eyxoatesmuévn oto kdtw pépog g moing ("Iepoyn B"), yio va Bonbnoet
o pelwon Tov dappodv 6to tapacknvio. Ta PRV gykabictaviar anévavtt twv 500 kuplov deEapevav,
v va fondncovy ot pubuion g mieonc. M avtiio kot pia de€apevy vepov Exovv eykataotadel 6To
vymidtepo Tunpa g moAng («Ileproyn I»), yia va mapéyovv enapkn mieon 6TOVG KATOVOANMTES QVTHG TNG
neproyne. H de&apevn €xel diapetpo 16 pérpa pe kKoAvdpikd oynua. H avidio £xel mpoypappatiotel £161
wote 1 0e&opevn va Eavayepilet katd ™ ddpkela TG voyTog Kot va adetdletot otny meployn «C» xotd
dugpkela ™G Nuépas. Yrdpyovv tpelg Tomol Katavaiwtdv 6to L-Town: owkiakoi, epmopikoi kot fropmyo-
vikol. Katd ) dudpxeia tov epydoimv nuepov (Asutépa émg [Tapacikeun),  katovilmon vepol akoAov-
Ol mapdpoo potifo, evod katd ™ ddpkela Tov ZapPatokvpilaxov (ZapPato ko Kvpakny), vrdpyet vyn-
AOTEPN KOTAVAA®OT KOTA TIG KOOLGTEPNUEVES DPEG MG ATOTELEGHLA TNG VUYTEPIVNG (mNg. Ot meployég pe
Bropmyavikotg ypnoteg dev akorovBovv 1o 1010 TpodTLTO Katavaiwons. To L-Town Bpicketon oto fopeto
NUICEAIP1O0, EMOUEVMG AVALEVETAL DYNAOTEPT XPNOT VEPOD YOp® ctov lovAto / Avyovsto kot younidtepo
tov Agkéuppio / Iavovdpio. I'a Tovg 6KOmMOVG TG TG TPOKANGONG, OEV VITAPYOVY CTLLOVTIKES SLUPOPES
OGNV KATAVAA®GN vEPOD KATA TN O1APKELD SIOKOTTADV 1] GAA®V EIOTKAOV NUEPDV.
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Fig.1: The L-Town Benchmark Network

2.2 SCADA Benchmark Dataset

[Ma va evioydoel v 1IKavOTNTA TOL Va TAPAKOAOVOEL TIG ammAELES vepOV, 1 voaTompounBeto g L-Town
amopdcioe va eykotaotioet évav (1) actnmpa otddung vepov de€apevig, Tpetg (3) asbntnpeg pong Kot
33 awsOntpeg mieong (PA. Ewk. 2), 6Xot petadidovv T1g petpnoelg toug kabe 5 Aentd oto Xvotnuo EAéyyov
kot Avéaxtnong Aedopévov (SCADA) g vdatompopundetac. Ot aucOntipeg mieong divouv pia péon tiun
TOV TEAELTOI®V 5 Aemtdv, M omoio petptdlel v afefardtnra AOy® TV HETAROTIKOV TIECEWV GTO
ocvotua. EmmAéov, 82 avtdpates petprioeis petpnoewv (AMR) éxovv eykotactabel omnv mepoyn «Cy»,
YL TV Tapddoot de00UEVOV KaTavailmong vepol amevbeiag oto cvotnua SCADA (BA. Ew. 3). Kdbe
AMR mapéyet T GLVOAIKN KATAVAA®GT TOAADV XpNoTOV otV meployn] AMR.
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Kotd ™ odpkewo tov 2018, onueimdnkoav dodpopo yeyovota S1oppons, To Omoio EVIOMIGTNKAY Kot
oopBmdnkav and 10 VIPALAKO dikTLO. QGTOCO, TIGTEVETAL OTL CNUEIMONKOV OPICUEVEG HIKPOTEPES
Olappoéc, aAAd dev amokaAlveOnkav. Ymotifetol emiong 6Tl OpIGUEVES O10PPOLES ONUEIOONKAY ATOTONA,
VO GG eEEMYOMKOY GTASIOKE, MG OPYIKA YEYOVOTO, OO SLOPPOES GTO TAPUCKNVIO OE PUTEG COANVOV.

Mo va Pondnoet ™ odwdikasioo AMymg amoedcewv ¢ L-Town, n voatompoundeio avéntuée éva
OVOLOOTIKO HOVTELD TOL dkTVOV dtavoung mov Paciletar oto EPANET, oto omoio avatédnkav Pactikés
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amoutnoel; o€ KOUPovg, HETA 0amd 10TOPIKE OEOOUEVO T®V KATOVOAOTOV &yyvtntas. Emutiéov,
evtomioTnkov 6V0 TpoTLTTA {TNONG Y10 OIKIOKOVE KOl EUTOPIKOVE TOTOVS KOTOVOAMTOV (LLE OPIOUEVES
arokAicelg). H voatompounfeta motevel 0Tt eVOEYETOL VAL VTTAPYOLV KATOEG avakpifeleg 6To LOVTEAO, T.Y.
o€ OY£0M e TNV TPAYDTNTO TOL COAVO KOt TIG SIOUETPOVG TOL COANVA. EmumAéov, 1 véatompoundeia dev
unodpece va emPefaidoet v Katdotaon OAov v PaAifidwv oto diktvo (dnAadn, edv gival avorytéc 1
KAE10TEG).

Ta dedopéva tov benchmark cepiloaufavovv:

Xvvoro dedouévav SCADA 2018 (emiong oe CSV): Ta dedopéva 16Topikod £xovv cLAAEYOEL yio TNV
nepiodo 2018-01-01 00:00 £wg 2018-12-31 23:55, oe ypovika PAuata 5 Aentwv To cuvoro dedopéEvmv
SCADA egivor amotereitanl amd ™ otdOun ™ SeEAUEVIS VEPOV, TOVG cUaONTNPES PONG, TIG LETPNOELS
AMR «ot tovg aucOnmpeg mieong.

"2018 Leak Report.txt" (TXT): [Hapéyoviar ot ¥pdvol EMCKEVNG TOV PITOV COAVOV TOL EYOLV
O10pBmOEel.

"L-Town.inp" EPANET Model (INP): Eva povtélo tov O1KTOOL TOPEXETOL UE OVOUOGTIKEG
TOPAUETPOVS Yo 0oL Ta oTolXEld TOV GLGTHHOTOS. Ol OVOHOGTIKES OmOUTNOELS Yoo kKéOe KOuPo
Bacilovtar ot péon otopiky| petpnuévn katavéimon. I'evikd, 1 d1popd PETOED TOV TPOUYUATIKOV
KOl TOV OVOUOGTIKOV TILOV Y10, KAOE TOTO KatavolmT (OIKIOKY] Kol EUTOPIKT) givot LKpOTEPN 0o
10%. TTapéyxovion emiong efdopadiaio Tpoeid {RTnong yio dV0O THTOVG KOTAVOAMTMV (OIKIOKAE Kot
EUTOPIKE), ®GTOGO dEV KATAYPAPOVY TNV €O enoykoTnTa. EmmAéov, o1 mapdpetpot 1ov HoviEAov
EPANET pmopel vo dwapépovv amd TiG TPAyUOTIKEG TOPAUETPOVS OWKTOOL (T.Y., OWUETPOVE,
GLVTEAECTEG TPOUYLTNTOC) Kol LITOTIBETAL OTL A YeEVIKA o 1 dapopd dev givar peyaAvtepn omd to
10% TtV OVOUACTIK®V TIHLOV.

2Hvolo dedopévov aglordynong "2019 SCADA xIsx" (eniong oe CSV): Ta dedopéva a&loldoynong
&xouvv cvAreyBel yuoo v mepiodo 2019-01-01 00:00 éwg 2019-12-31 23:55, o ypovikd Prjpota 5
Aentov. To obvoro dedopévov SCADA oamotedeitar omd ™) otdbun g de&opevig vepov, Tovg
asOntpec pong, Tig petpnoelg AMR kot toug asOntipeg wicong. Avtd to ohvoro dedopévov Ba
ypnooromBet yio v aloAdynon 1oV aviayovieTIKOV Hefodoroyidv aviyvevong stoppodv Kot Ha
amokoAveOel vtog Tov lavovapiov 2020.

Agntopéperes modnTipov:

Yrdpyovv tpeig (3) ausOntipec pong oto cvuotnua, dVo otic elopoés DMA kot évag otnv avtiio.
Movddeg pétpnong: kopikd pérpa ava opa (CMH).

Ymrapyovv 33 arcOntipeg mieong 6to GOGTNHA TOL dIVOLV TN HEGT TEST TV TEAELTAI®V 5 AETTMOV GTN
0¢on tov asOntpa. Ot osBnpeg micong tomobeOnKay ypnoomoldvTag pia pebodoroyia mov
peylotomotetl ™ cvAAOYIKN gvaichncio Tov osOnmpov ce omoladnmote mhoavn dappor). Movaodeg
pérpnong: pérpa (m).

> oe&apevn €xet eykataotabel évag (1) aoOntpog otdabung vepov. Movadeg pétpnong: pétpa (m)

82 AMR gykateomuéva oty meployn "C" mov divouv 11 cLVOAIKN Koatavdimon and évav aplOuo
KaTavoA®TOV otny Ttepoy] AMR Movéodeg pétpnong: Aitpa avé opa (L / h).

Ta dedopéva pmopovv va AneHodv otnv e&ng drevbuvon): https://zenodo.org/record/4017659#.X7TIX1DRY 2w


https://zenodo.org/record/4017659#.X7T9X1DRY2w

September 7, 2020
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Dataset of BattLeDIM: Battle of the Leakage Batte o the Leakage =

Detection and Isolation

Detection and Isolation Methods e

Drinking Water Distribution Networks (DWDN) are susceptible to infrastructure failures, which may lead to water losses.
Typically, these water losses are due to background leakages and pipe bursts which may occur anywhere within the 1 57 4 54
distribution network. Background leakages are normally difficult to detect due to their small size, whereas pipe bursts are
easier to locate as they are of larger size and may appear on the surface. The early detection and localization of some
leakage event is extremely important, as this would reduce the time required for accommodating the event and therefore See
reducing the risk of further infrastructure degradation, contamination events and consumer complaints

@ views & downloads

In previous years, a number of methodologies have been proposed to detect and isolate the location of leakage events lE=sions [Raemsien

using various types of sensor measurements. These methods were commonly evaluated on private commercial datasets, Views @ 157 157
and as a result, it is not possible to objectively compare these methods in their ability to detect and isolate leaks. In the past
year, a leakage detection dataset has been proposed, LeakDB, based on benchmark networks and created using the WNTR Downloads @ 454 454

tool, using pressure-driven demands and realistic leakage modelling. Inspired by the "BATtle of the Attack Detection

ALgorithms” (BATADAL), which focused on the detection of cyber-physical attacks, our team decided 1o organize a similar Data volume @ e s
battle” focusing on leakage events. Unique views @ 122 122
The Battle of the Leakage Detection and Isolation Methods (BattLeDIM), aims at objectively comparing the performance of

Unigue downloads @ 112 12

methods for the detection and localization of leakage events, relying on SCADA measurements of flow and pressure
sensors installed within water distribution networks. Participants may use different types of tools and methods, including
ent, machine learning, statistical methods, signal processing, and model-based fault

(but not limited to) engineering jud:
diagnosis approaches.

2.3 Reproducible Software

To Aoy1o Ko T0 07010 OMoVPYNONKE GTO TAAIGLO Yo THV dNUIOVPYIN TV SESOUEVMV KoL TNV AN 0o
TOV amoteELecudToV Ppicketorl otig NG devbHvoelg:

e Dataset Generator: https://github.com/KIOS-Research/BattLeDIM

e Evaluation Code: https://codeocean.com/capsule/2366240/tree/v1

WIEEE) Battle of the Leakage Detection and Isolation Methods (BattLeDIM 2020) ( Stefios G. Vrachimis, Demetrios G. Eliades & Mario...) (— | )
CO £ Edit Capsule ‘ ‘ o ‘ g
Capsule File Help — J
® README X
] o
z 1  # BattlLeDIM A . 2
~ 2 The Battle of the Leakage Detection and Isolation Methods (BattLeDIM or launch a cloud workstation g
» E» metadata 104K8 @ 3 5
, | » & environment 617B @ 4 # Website : - g
3 v [ code 87941K8 @ 5 http://battledim.ucy.ac.cy/ 2
» [J functions 184KB @ 6 Timeline
£ librari PR 7 # Organizing committee/Contributors
4 ibraries 442.63 . P . . O i iad 0 00-00- A
_ : @ 8  Stelios G. Vrachimis, KIOS Center of Excellence, University of Cyp O Demetrios Eliades ran ) 00:00:12 v
O LTOWN.inp 97K @ 9 Demetrios G. Eliades, KIOS Center of Excellence, University of Cypi Nov 18,2020
[ LICENSE 1346K8 @ 10 Riccardo Taormina, Technical University Delft, the Netherlands
[ README 2KB @ 11 Avi Ostfeld, Technion - Israel Institute of Technology, I v [J Run 5697936
¥ run.sh 2128 @ 12 Zoran Kapelan, Technical University Delft, the Netherlands V“ “ running... stop run
< >
4 Scoring_Algorithm.m 569KB @ & o -
( ep 13, 2020
. X Run 5697936... X & oep 13,
v DO data iems Published Version 1.0
» [7 competition_data 3.12M8 <MATLAB (R} > 2
P o Copyright 1984-2019 The MathWorks, Inc. Currently viewing
> [J competition_leakages 34.02M8B R201% (9.6.0.1072779) 64-bit (glnzaéd)
» [ example_data_results_m... 1.94 8 March &, 2019 O Authorran Sep 13,2020 © 00:01:19 v
> [ example_data_results_txt 11.36 (8 B} p v [ Published Result
y To get started, type doc.
> I SUBMITTEDfiles 1ok For product information, visit www.mathworks.com. [ output 43K8
[™ LICENSE 1821 KB
[ results_data.txt 5958 O Marios Kyriakou committed
. - . Sep 13, 2020
[ gitignore 78 @ Constructing leakage information sruct...
1 Leak: p257
Results @ 2 Leak: p427 Version 1.0 ~
v [ results 3 Leak: pglo S
Your files will appear in the timeline. v O Sen 13.2020 v

3 TMaykéopuiog Alaywvicpég BattleDIM
3.1 Meprypaen diaywviouou

ANUOVPYNGOLE 1o avOLXTH TPOGKANGM Y10 OUAOES VO ATOSEIEOVV TNV TKOVOTNTA TOVS VO VTOTILovV Kol
va evtomilovv dtappoéc. XTig opddes Ba dobel Eva 1oTopikd cuvoro dedopévemv SCADA pali pe mAnpogo-
piec mov oyetilovtan pe TIG dppoEc TOV EVIOTIGTNKAY Kot dlopBmOnkay amd v vdatorpoun et Kb’
OAn ) ddpketa Tov 2018, Yo xpnon yo EKTAOEVTIKOVG GKOTOVS Kot Yo Babpovounon twv poviéAmv
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https://github.com/KIOS-Research/BattLeDIM
https://codeocean.com/capsule/2366240/tree/v1

touc. Eivon miboavo 611 onuetmdnkay mepiocdtepa cupfdvra stoppong katd  dapkea tov 2018, wotdco
N voaToTpoUnBel OV UTOPEGE VAL TOL EVIOTIGEL KO VO, TOL EVIOTIGEL.

Kab’ 6An 1 ddpketa tov 2019, n voatompoundeia S1eENyaye TEPLOSIKES EPEVVES YPNCLLOTOIDOVTAG TPO-
0010 e£0mAIOUO aviyveLoNg, EMBEMPNCELG COANVOV Kot GALES LeBOOOVG KOl UTOPESE VAL EVIOTIGEL KOL VOl
AmOLOVMGEL OAQ TO. GLUPAVTA dlappong Tov cLVERNGOV evtdg avthg TG Teptddov. Ta mo kpicipa and
aVTA Ta YEYOVOTA EMOKEVAGTNKAV, ®GTOGO eV NTOV dSuvaToOV va emdopOwBobv opiopéveg amd avTég Tig
OL0PPOES Y10 OTKOVOUIKOVS AOYOUC.

O yevikog 61dY0¢ 0T TOV JAYOVIGHOV givor va gviomicel pebddovg mov eivan og B€om va eviomicovv
KoL VoL EVIOTIGOVV Ta YeyovoTa dtappong mov cuvéPnaoay oto L-Town 10 2019, 10 suvtopudtepo dvvato (oe
oyxéon e 1o (poOvo) Katl 660 T0 SLVOTOV aKplBéaTtepa (o€ oYEon e TOVG TOTODEGIN), TPOKEWEVOD VO EAOL-
YLOTOTOMOOVV T0 GLVOAIKA OIKOVOULKE KOGTN TOVG, TOGO GTIG AMMAEIEG VEPOD, OGO KOl AOY® TOV MPDOV
TOL OPLEPOONKOV GTNV ATOUOVMOT] TG O10PPONG Ao TO TPOSOMIKO KON mpéAeta. H voatorpoundeia
L-Town Ba cuykpivel Tic o1dpopeg Abaelg kot Bo emAéEel v KaAvtepn Pdoel avtov tov otdyov. Ilepio-
00TEPEG AETTOUEPELES GYETIKA L TN dradikacia a&loddynong Ba onpoctievfovv tov lavovdpilo tov 2020.

3.2 AtroteAéopata TTaykKOopiou diaywviouou BattleDIM

To Kévtpo Apioteiag yio 'Epevva ko Kawvotopio «KOIOZ» tov Havemompiov Kdnpov, oe cuvepyacia
pe wopvopaio Ilavemomua g OAravoiag (TU Delft), Iopond (Technion) wor Kivag (Tsinghua
University), dtopydvoce moykoouo dtyoviopd pe titho «Battle of the Leakage Detection and Isolation
Methods” (battledim.ucy.ac.cy). O daymvicpog odokAnpmbnke otig 3 ZentepPpiov 2020, dmov £yve Kot
1 OVOKOIVOOT TOV ATOTEAECUATOV.

BattLeDIM 2020 Home Results Challenge ~ Dataset ~ Papers ~ Organizers v CCWI/WDSA2020

Battle of the Leakage Detection and Isolation Methods

Challenge DATA & REPRODUCIBILITY

Download the evaluation code on GitHub

L-Town (see Fig. 1) is a small hypothetical town with a population of around 10,000 people. The water
Execute the evaluation code on CodeOcean

utility of L-Town is responsible for delivering drinking water to consumers through a network of pipes
with a total length of 42.6km. In previous years, the utility was experiencing a large number of pipe breaks Download BattLeDIM Dataset
and water losses, affecting its service quality. The water distribution network of L-Town is receiving water

. e - . Workshop presentations
from two (2) reservoirs, and the water utility aims at providing water with a pressure head of at least 20m

to all of its consumers. A Pressure Reduction Valve (PRV) is installed in the lower part of the town ("Area

O 01ayOVIGHOG apOPOVCE TNV AVATTLEY, OOKLUN Kol GUYKPLOT KAvoTOU®V HeBOO®V yio TNV £yKoipn avi-
YLVELGN SLOPPODV GTA HIKTLO SLAVOUNG VEPOD, KOOMG Kot GToV akpiPn eVTOmGHo e 0Eong g dappon|s.
210 dyoviopd coppeteiyav 18 opddes pe svvoiika 100 dropa amd 6A0 Tov KOGHO. XTIC Opddeg 000NKe
£va Kavovpylo epeLVNTIKO LOVTELO O1kTOOL vEPOD To omoio oyedidotnke and 10 KOIOX wg pio «Ewkovikn
[T6An» (Virtual City), mv L-TOWN, kot dedopéva ta omoia e£dyxOnkav amd peaMoTIKY TPOCOUOIMOT) TG
Aertovpyiog Tov OIKTLOV SAVOUTG VEPOD Yia 2 xpdvia. Ot epeLVNTIKEG OUAOES, TOV ATOTEAOVVTAY OO oL
VEMIGTNILO, EPEVVNTIKA KEVTIPOA KO ETOUPEIES, LITOPOVCAV VO LEAETIICOVV T OEOOUEVA YPTCLULOTOLDVTOG
OLAPOPES TEXVIKEG O TN OTATIGTIKY UEYPL TN TEYVNTH VONLOGUVT|, KOl VO EVTOTICOVV TOV KOl TOTE GUVE-
Bnoav ot dappoéc otnv L-TOWN. Me kdBe cwotn aviyvevon, ot opddeg Adpfoavoy «opolpny» ce upo,
EVD LINPYE «TPOCTILON Y10, KAOE AavOaséEvn aviyvevon.

Ot vikiTpieg opddeg oy 1 Tongji and to IMavemomuio Tongji otnv Kiva, kot o Under Pressure ond

M ovvepyaoia tov Teyvikov [avemompiov Delft otnv OAhavdia, v etorpeia 3S Consult ot ['eppovia

kot o Epevvntikd Kévipo INRAE oty [N'oAlio. Kot ot d00 opddes kataeepay va eVIOTicouV TEPAV TV

LoDV doppodv pe TOAD pikpd aplfud Aavlacuévov ovapopmv. Ta amoteléouato Tov doy®vicHoD
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https://battledim.ucy.ac.cy/

BattLeDIM avapévetal 6Tt Bo amoteAEcoVV EPUATIHPIO Y10 KALVOTOO £PEVVO GE TAYKOGULO ETITEOO TAV®
ota £Eumva dlKTva dlavoung vepov, Bétovtag v Kumpo o1o emikevipo avtig g tpoonddeiag.

4 Xovoyn

H Research Infrastructure mhatpdpua £yt dokipootel o d1ebvég eninedo kat avapévetar 6t Oo Eyel onpo-
VTIKT Enidpaot ot Pertioon g Epevvag Tov yivetal oto OEpata Pelmons anoAeldv vepol ava TO TayKO-
GLL0.



