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Table 2 Statistical analysis

results of water distribution data
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Fig. 2 Statistical analysis results of water distribution data in Storage Tank A
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Statistical analysis results of water distribution data in Storage Tank B

Holze £72, Fig.3 (¢) £, KA THEMAEAG
HEOMBENE L, &THEL OHBEREA 08 LLET
Holze T, BEIKMOEKGTE DELEH/N S
WZ EAIRENTZ,

COT=FATARER LD, WINOBIKIBIZB T
b, BEMELND - 7205, FHEKTEOFRAEDZE
BN &\, ORUKTEE O EFIFHE 2SR D o 72 & f]
L7z FREEKIEOFEMEBRLFHAE % ZEE
FTEWI)FHRZ WL L2720, EKELR 24 s L7z
| HOEBORFHEEZMFATEHLEZ LN,

3.3 KfiDEKT—2&HW-EERERM

K iolikET—% % vy, OCSVM ZiEH L 77
AT ARG L7z

%9, Fig. 1 LA FHET, HIT Lo 1 RHFERE
BLKIE T — & 14,
BEETORKT—F %270y b L, ZO0ML 05

e ] 2 R, COK O 2 fiEdh & L,

e g, BESREE LS O T -y 2 BEEE LT
HIT L 72,

Mt 5% Fig. 4 12”7 Fig. 4 TlE, RO
OCSVM Tk 72 REBERMTH D HMIEL ¥ 2
F—F—% GEEOMKEELHHEMNTH L7 —
Z) ELCHEL, REITREMEE L THRAL 2.
HMFERIE, FOERGTORL, HFOMNEVITEREE
A Fig. 4 (a) X0, 11 BRI & I3 R F
ELTHRAITE2HY, 12 Bi~14 B o Kl 135 5
HENTHo CHEFEIREE L THRAL 72, Fig.4
(b) &V, SHORAFEIL OB L 10 FriiE 7 —
¥ L OEEANE VWD, LELT—F— %L LCH
W L7228, KAl & 0 /3w 40 m*/h oK 12,
BaEE LTHIE L7z, Fig. 4 OME R LY, T2
2 ODHEE N L7z,

O BuzrEH0o7—5oM#EME 20T,

T =8 OO & BRI A RO LB, T4



Faxik [EICA] % 28 %

52 360 (2023) 7

Water Loss Detection

== Learned Frontier
350 1 © Regular Observations
@ Abnormal Observations
300
T 250 4
5
E
o 200
e ;
& 150 §
= ]
100 4
50
0+
Time [hr]
Water Loss Detection
== Learned Frontier
O Regular Observations
£0 1 @ Abnormal Observations
A o
= .
& 60 1 B o
m
E
2
-
g

Time [hr]
(a) : Storage Tank A, (b) : Storage Tank B

Fig.4 Outlier detection results for distributed water flowrate
without consideration of periodicity

OMOEEEZFIHET 5, Bl 21X, 15 BoiE
T =7 OREMEEHET A, 15RO T —
T TIE R, Mo OmET—4% & DO
WL FIHR T 5, Fig. 4 (a) &, 15 B f KT
HiX, BERECTHLWEREDLD LA, 13 8
R4 EORKREE OFBEIS/NS W2, 5
HAETIE e LCTHRL 72, Fig.4 (b) &,
ETORIKT — & O5A & 1) Jesd 725 F# Lk
LLZWITREEDSH D, FEIZ 86 12 X
TOHERMITFE O B 5 X HE LA A
Bolz, BHRME RO BRI, BN D B )
DT =5 OREFHT LR L\,

@ WRENT— & OFENE © RSR OEK TR T —
Zix, 1 HOBRMEDLS 5. Hlz2 1, Fig.4 D
—HFELD2FEOT—=51%, —FLD KD

T ki, BRRVIOEEET -5 ThbH, Lid
TR R, CORMMEEZZEEL b o7,

CD2ODMEEMRIT 72012, ERLEEERRK]
FHERYH L7z, RRE LT, MR OREEE
B 2802, &7 — 7 T3, TOHiEROKRH]

Water Loss Detection

==: Leamed Frontier
350 4 o Regular Observations
@ Abnormal Observations
300
® oo
E 250
m
E
] 200 4
-
2 150 1
™
100 ; SPTSIIE,
4 \ - B et 2o
¥ Lo E R
so .
2 (a)
a
0l i ? e
0 5 10 15 20
Time [hr]
Water Loss Detection
==+ Learned Frontier
o Regular Observations
%01 @ Abnormal Observations
®
- o
£ 60 °
m
E
@
<
z 90
K]
w
20 4 B
H
Al ° _ e " rvpzvmmm | ®
0 5 10 15 20
Time [hr]

(a) : Storage Tank A, (b) : Storage Tank B

Fig.5 Outlier detection results for distributed water flowrate
considering periodicity
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Abstract

Water loss in water supply systems is a global issue, causing regional water outages directly as well
as the indirect damage such as road subsidence. With the rapid development of artificial intelligence
(AI) in recent years, an anomaly detection method with Al was developed in this study to detect
water loss in water supply system in order to response quickly according to the alarm of AI when
water leakage happened. Using the flowrate data in water distribution system of K City and
considering the connectivity and daily periodicity of time series flowrate data, an algorithm called
One-Class SVM was adopted to detect the abnormal flowrates in every hour. It was confirmed that
One-Class SVM was useful for the detection of abnormally high flowrates, including the abnormal
flowrates in one whole day, especially the relatively low abnormal flowrates in the night. According to
the results, although there were still some issues, such as wrong detection result of high flowrates
when water loss did not occur, the developed approach could be effective to minimize the damage
caused by the water leakage.

Key words: anomaly detection, water loss, artificial intelligence




