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713 $el8d R¥(Kapelan et. al 2004; Stathis and Loganathan 1999) X+ #o]fF BE3
7S o] &dte v EA Aol A3, FF =7 (Muggleton et al. 2006), ©HAIZ Al
(Pilcher et al. 2007) & AuF &5 A} Aut B3} oy (O'Brien et al. 2003)S A-&-3}
T 1Y (localisation) ol qom, ZEg FE-Ag FHBAAYE (Muggleton and Brennan,
2005), 72 Y™ (Farley and Trow 2003) =+ 1 &2 33 &AW (Mergelas and Henrich
2005)< ol &3t AEge A FA (leakage pin-pointing) W e UTH.

T EA AR F Hol/F &M 7IHE ol &ske WH2 thA] leak reflection method

(Brunone and Ferrante 2004), inverse transient analysis (Soares et al. 2007), impulse response

==

)
rr 2 1>

analysis (Kim 2005), transient damping method (Wang et al. 2003), % frequency domain
response analysis (Zecchin et al. 2006)2 T&& + vt H FEEH WHE o] &3t F
Ay B S NS Atdle BA ¥ou Bayesmn 7S o 2 Aol o] &3 Puust et
al. (2006)°] U

T Aoy 7IMe A FFH 5 Aol TF4H FFAAR Uw F don, TF5HoE ¢

FE Aostr] fste hg At ZE 7IHol ol JEEo] itk HE EoAE A& FF
A E Qe FYsty mdy AT EO9 GIS ¥ SCADAS T3] st 3] 7] A (Tabesh
and Delavar 2003)2 Y& A=7F Ao, AF3AE 3 £ dF AATS <] &3t
TAHFE o Z(Bougadis et al. 2005)FTHAY, #E FEAAS BR8] st WO o #
7 29 Asek #7715 B4 (Mounce et al. 2009)F AtElE T Ao} 7Y AL sz &=
T Atk

+ ATl s B E 8402 Aoatr] st HZ AMAFCE AERHL e &
Bo] ~ntE wER A"l tis] ARSI, FEE BRG] A% 71 FolA el #3549
frgasd AFATH FAH NS H&3 AEE %*46}935}. TG A A tid w3t
A dungEs Agen 1 ARE BAsY
2. AR FF AR

FTE *Jé A 7IHEL FFFS T BT IX = nEA & dHA A

o
o=

gﬁ
g £ ook [
» X rr o o2

=
FFS FAske 2] g oA gk rE AAVIHEE A 2714
st oA o B 7Htop-down leakage assessment) W, THE

332 7 H7Hbottom-up leakage assessment) WHolth 1A T Jﬂ7}‘ﬂ4 o /\}%

ol At &FaF TT% %‘7}% a1 71‘?301 regk 3ol °‘°Ur o] t‘”ﬂ

3 B T FAFE mad FAA @ Aom FHA Atk 3T
LS BNy, 8848 TN AT eSS gots)
= A2 #3989 A dolest Basich Fa
(b) °Fz+ HA F3F (MNF) 49 F 7}x
Hol A FFHE WERgelA ANHoz Agd Aol
dFH dgo] A 7liﬂ°1°h‘&4 TAR AfelE

MNF7} 2% o2 ob3 713t F<h, AW o= 249} 44 Apelo] TAgTH

Lambert(2001)E ¥4 A& 7|7 REo] 1AE A9 /bl ASol sl td5Fo] uf
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2 74%9%E 4T 4 & fixed and variable area discharges(FAVAD)Eh= WS AQts At
oj23k WRol we} kY FFo nl o WE Y F4ol JheskA HAoH, RE AR A
To A3 F4 A3l AR =E Folql

Arie] Ao 74 Ul wet o2

e 7Y AERE HE8E A
(Puust 2007). E3F Buchberger and Nadimpalli (2004)$} 22 A4 7|HE& o] &3t FFEFS
AT ATE BHuEI vk olEd WS e el Bl o A8d Zlom AFHAT
DMA (District Metering Area) W] 3t} o]%te] A oA A& o|n A& FFA g7t Hast

ot 2y ol e e A&st=d= DMA WolX SAFHE AR AsidErE ofd & AL,
e}

@ 2vhE wolze] AEe F 8 FeloA FA Fol glom, 53 AAFolAE A
A, A7HOIZ 5& ol gstel WA YA MAFOEH B T, WY 5L PAFE Ax
We TEste] o9t Adst AN Atk AR TEEA Ropld w4, 2%, A%
Soll @ F5 BAAE AR FEE BARD ANE FHAS FGASE Ee AL

| 28 Fol gout, FuelAL TN AR FB, AN LA FrEAY] 5

i of Zleu & H] 31
FEEAREH] - R A S9EAE B9 73 7 S A
(Leakage Detection Equipment) | - W 9 &3 54 ZHl(Pig, floating)
T I PSS Y | AT RUEAT 5T TN
(Location and Quantity) - AN 75 ALE A
- &3 A e =3 A : A
4m ogix w S5 A 53 nose filtering 71&
- 7} EUH (Farley and Trow, 2003)
A 9 A ~ A% f% Data filtering, 24 2 2 gA%0l
o ot FriE EF

FFEAAE A 7eZA 20108 G2 Sheffield tistal A 71 A AE  Automated Data
Analysis(ADA) Al2®lo] F5% AHE7F dth. ADAE vy #9Eo R A% {3 wWstE
ASTo N FFaFolAe 2gRle R JAF AFAD HIS T3 AT oy £47]5&
stal 9lo™ DMA(District Metring Area) &% +87F AH&&FS &

LS

ek e BHOE du glo
Hoje] BulEoR AW F4E PAGE TR ALHAYG ABATALDS A2
%@ dole ¥4¢ oz vl 58 Ao WAE dSsty, AAEES HA 23
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Tt = =
55 djdo] AT A 5FFS Buse] FRE VAN $U4e A}, BE25H, v
Be 29de Wl sk dal 2Ele T FEFEANEE FR AFo] TheshAl @ Ao
o
A=HUAA Piow , f
i U e HU L = “J'l_._lﬂ. A { 1 II II
! ! R=4au g E— am—
“*—u._\_‘_: -_MJF : W
I'. I\
@ A LR e 3 A
- i’- kit T
R E
Tame

a9 2 FEAAE FY FEAR AYE

q714 AEH AFA T ol&2 Al (Neural Network)? A 24 7]%&(Fuzzy Inference
System)< 7|¥to g 3 w4 Bl @ b ARA] AL e Al BAH S EAE] A% A
£ o Hdf DMAWNA FFe| oF 2%~5%E AL T Ae AL
e A3 AFste] FEEAH-
T 2010 Door Tl o8t =il A+ Neptune ZEA) E(Integrated Solutions for Water
Supply Operation)o| A= oHA &He} w248 AT B2 Fady 7leo d44d 49
I oA A&, &4, AAAHIAE FATY] AT NEE JAIEH AE8HA o4
#dErle NS FHo=E JlasfEde] o] Foxl Aot} ol ALA dW IR E4S
ot Wrteta P e4LE AAGL olE AR &9 F FAAYA I gAEAS A
SEAI 2"t ol fgt the 2ol 37HA 7ES £R/S MdE Aolth
)

Sl

[e)
L
-

(1) ©lolEl, AA, A2
o AANZF A AA, B 7S A Este WY FH H &S HLete ARAHE 7S
o THAFTATH FTgH AlEHCAH ZIes MUty &84, 229, &£ A ZUE
&, A, RuA 28-S hsstA &
(2) 48y
o dHzxHAZ HAZ 3 WHEH A2ZEYS] 71&o A - A7z AL tH A
s A% 9 A¥
o YW AYE AAe FdHE Az"s Y AT, dUALE], FFE HLFEE
dH2 AN 2" S &4
o rE A N2® EYES 5T Fet ¥ gE AAnE HHsteE A5 EUEE A|2H
ARE A7 fuE 2 dAE St EF dyA £4& 3EE
@) AFLa2E 7o gste o AX A2 A (DSS)
o DSS AA| M. A A A A
o DSS ZEEE] ML £ 0 AFHFA S ZEZEEY DSSE /Y, HZES A&
MEE 712 F=9 Yorkshire Water7} #elFRl AHS oz FdHA= Fixe A
Al A5E ZAREZ HEstE 202 RTnetghes Al2=dlo® A EHJTE RTnetd 279 27
o4 GPRS(Ground Penetrating Radar System)E 7}sdtAl st A= A=A =d, 72
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Faol5S Fihel ¥ vheo] WE UL BNFOEH T A AEF WA S
gt Aoty # &g d3Fstr] Y8l dFW(Neural network)S AH8-3te] 2447 o] & &S
dZalm sk Weleh oy WA AAse] FaUA] A4S BN Aotk whebH A&k
3 Wk B3 R Q3 1YUS AAAALS By olys iR 2 AR AZAITE QA3
FRE WAL FEEslel B WS ASES ARHAY. e 1Fe AsFusiel g
P NS Ukl R0E F4vh AT A9 M glolth olF As|HE A W
AR RS FRR AW o NE BRY & At J1Fe] Wasy old teAE F7)
Moz AREH dueEE ML, Bristel MYstelol T Zolth
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(b)
39 3w wAel el e AT W
4 Ag
B AP AFAA FFRRA YR 5 U FRE BANI el AFAA w9
oA MER BA7 &S A Fuleld Hed 5 s J14e BT oA Hao

ICT71&< AE5AA AU #3374 4L At

AN D ARANe] FEFelol Frh w FEH FRDHE B AATA Sl Fol
BU/|F S BUSHE BNLDYES vm, YAFORH BERA e otk FF HATOR
Jsto] FBel oY FEYFE ST
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