224555 [EICA] 55 27% %2 - 3&6F5 (2022)

73

(/—Hk)

ATHEEIC & 5 :%KIZEREABTEDREL
— b2 R T =2 OIFRERERORE

i W v, B K M #Y, HF Ok R
VK ing ) WFZERISE S 5 —
(T 251-8502 FhZ3)IIEEIRTHAEIR 4-2-1  E-mail : sui. pengzhe@swing-w.com)
YK ing®) HWFZERSEE v 7 —
(T 251-8502 A4/ IR T AR 4-2-1  E-mail : shimamura. kazuaki@swing—w.com)
D BRI A S WL B
(T 730-0041 Ji BEL BT HRIX/NMT 1-25 E-mail : moritsugu. ayuto@mizumirai. com)

D ERIR A S VK B
(T 730-0041 i BYL A B IX/NT 1-25 E-mail : yamaguchi. akio@mizumirai.com)

NP, By AR

B =
FRIFZBWT, HEDOZDIZA KRBTSR M) v 22N TBY), MELRREERE
R OKBHME AL 2 BT 5 720 OFAMRADTRE L o TWb, 2T, KIFZEILEKRED
R REM R HI0E L, ALHEEZ W72 RIEEARETIVOBE L ET L7z, R0
LT — (20, 1 RIS 5 e e SR AR L Y N T =¥ 2T b £ 2T,

SR AT ET VO FHIREEZ ] LS 57-012,

F U7V T AL CTHESE L 72 AL £ 7 )V OWL_ERRGE

R UOBHGBGEE TR Nz R e T, ML ¥ N7 — % ORI RIETEA AL €7 )V O Tl

FEIZ R 2 et L7z,

F—7— R REEZEES MY L, HARREL AT
EfEZf 2022.5.31 Rfas=18 2022.8.17

. & U & I

KRB BWT, HFEDZOIZA S KREIEFERRF b
) (LA, Tk & 3KRL) B SN Tw b,
WHFEAZROIEX, N7 T s B ShiRKE % B
ML REEY b LICTELTBY, MELKYIE
FEHDPHE L\, £72, BKGOERIIBNT, 4%
HEFMBEAEDNTHEENDL T, 258 LI fEHRD F <
L — 3 a YT FEME A DS R 8 v BRIZ, KA
EA L7120 A 8K PR YR T R0 KR SR R VR % 4
F3 57202, @R TBEEHEE SRV E ) 2R
FEAROREILIE, NF5UEEEED > TLTHEE
LWARL—2 3 D—D2Thb, RO EKERDE
WHERPHKEBEEZREICID T4 — NNy 2R
T4 —=F7+7—=FHEEAL 42057 7hHY,
FIHFSE g A by I3 P WEOSEA D 5,
Z 2T, HfAOI ) fArD—2 & LT, HKGD
PRI RER L ORI EA S OR#ELT HIEE LT,
ANTLHRe (AT @ Artificial Intelligence) % F\» 72k
FEARTFHUH ATETV (DR, [REETIV] &%
FL) AREEEVY L, BUGMRGEY 21T 72,

EHIZ, EATOZHER LD, AT DKL~
DOWERIIWIZER O E T > T DA, FRY] AL

EICA: 27(2 - 3) 73-79

BTV LTI, FEH LML Y R — 7 ORI
Wi & TN FRIKEE DR, N O RH 7 ke A PR
BT AT IEE v, HHEBEOEWNL Y F
F—71%, EHEOTF—-v8 (F—5 0% 17"k
WOT, T8 OFFIR L LER 2 & OERITES L
12 v —F, BEEMEEOEW L Y F7F— 713,
F— Y ENRL VO TELD LD ZIFERIZBES LTV
bOD, WIZT T LB ED ) A XL b
ZFZTARIE, ALIC X A2IEFEFEAORMEILE T VD
REEE L RN C, 9T T IVOTRERE = [0
FE&RBDIZ, PL Y FF— 7 ORMMREO R
M3 2 METRE R A2 S350 72 BRI LI/ ot
BRI X EXERL TWADOTHRERE L2,

2. T-2RUVAE

EARGOIEFEL, TRl X ) Ai TR A AT
% [HIEFEE | Rl e Ao ciEAT S
[P RALEE |, A @ LIRS % [ REL
B 2H 5, £0ENIE, AGEKGOFRMIEZRLEIZE
5 THREFEAZE] & BRIERLEIZBITS [#K
MEAR] 2g e Lz, HFREETIVIZ, K K
M, WEZIEEEE L, Ak A SIS LB ALK



74 NTHIBEIZ & 2 HoRIERE AT O foE L

R N ARl il il 210~

KOHBEKOKE X MZ 710 HE, HKHEF AR
2K B KO KE XN Z 72 9IHE # AT L L
720 ATETFVHEEIZH W7 VT X80, B#?
TO&EA=2—F 4y h7—2 (FANN, Fully
connected Artificial Neural Network) &, @[alJg#
—2—7 V4 v b7 —7% (RNN, Recurrent Neural
Network) O—FTdh 0 FER51 7 — & 125 L CTRIMK
2R C L CH A K - FURLEET
)V (LSTM, Long Short-Term Memory) ¥ ® 2 fifi $#
AR L7, LSTM OSSRV C & 255500 o
72T, SROMETIELSTM 2FH+52 & &L
720 AL ETIWVOREEX, Python ZFIHL, 9477
1) — [Keras| # 72, 72, Keras®/Nv 7 L~
K& LT, Google #:® TensorFlow = FH\ 7z, &7
VR EHET 5729012, HIZEKOSEHME & 7 HiE oA
2% (Cor, Correlation Coefficient) M OV 3
7% (MSE, Mean Squared Error) % FillliE & 0 FF
flifaRE & L 7=

WHEE T IVHESE IV 727 — 7130 2 55 o BBk
Hrtesk OEfE 7 — % (2017/12~2019/11) TH 5,
LY RTF—% OB 4, 54, 1IFHTH
Bo FEHE L 72F 7V OMGE AL ERGE & BUGHGE % 5
fiL 7z HLEMGEE, 1RMMBEOT— % 2wzt
TIWVONRHEEWRT L7202, Hil-hEimT—%
(2019/11~2020/05) &= FIH L, TSR % #EE L 72,
W MGEEL, 2020/6~2021/5 O —4E/, HETY 7
WIA LT %t o4 VHBIEL, FHEEY

DT NE A LTHERE L 720 2B, BIGMEEORR LD,

FHMDOY A LT T EORERHEL, 72 TFHRKE
M L5701, 1REHEOETVOMIZ, 1
e ke & Ffko 77— ¥ W<, 5o ML K
T=F RV ETIVEFBEL, FBEMRIELT. 5
SHEROMEEIZ O WTIE, 1 BT TV &R U
M7 — % % 7 HLERRGE, S OB&EH 5 L 7231
WEEY 7 b TEE—FZFHL, VT7NVT A AT
¥ Ial—YaryLinN—Fy VEERIEEE L, 1
R[] ] B -E 7 )V ORRRIE & [R] U A ) 0 7 ARG BE & Rl L
720

FIZ, FHREE M E L2 EEZRET 5720102,
1R T — % L RO T — ¥ ®mTHoHREOET
WARFBEL, T 7B BEERE L7
FRETOETVOREIZBNT, EifizT — 7 13
HEEHEOHBRLBIESZOR MW 2T 720 T—%
Yy NEZE024, FREnFEE (Train) B, B
AF (Validation) H, K OVFHl (EBEoOIGH% HE L
721537, Prediction) & L7z,

1RO L v FT—=7 33 15 AETH -
2o T— %y b EERIIIZIER7ZZEEO R O
10,000 fl % € 7V OB K OBGREH IR L, €of

? 7500 i % 28 7 — %, 2500 % MEAET— 4 & L7z,
B oOT—57 13k TlT—4 & L7z,

T/, 5MEO ML Y K7 — % 513819 H#T
Holze TOW, 2018/11/30 T TOHJ 95 Ji il % #38
7 — 4%, 2018/12/1~2019/3/31 Oy 3 F Ml % Mk 7 —
&, 2019/4/1 LD K) 65 Tl % kTl 7—4 & L
726

W2, FUREER EICBUT S 57— % B0 % bt
TAH72012, 1EHBBO ML Y FF—% L AOR
(B 1551H) o545 ML Y F7F—% % HwT,
EFNEFHEBELL, 2ok X, RO 7500 %%
BrF—%, 2500 @ EMEET—7 &L, BhDOF—%
ERERTFHT— 5 & L7z

3. WRRUEE

3.1 1BEEBEERBORMNL RTF—2 TEELLRETE
TFILDFEEE
(1) RFRBEEFILOTFRHERE

HORHLE 7OV DAL ERGEERG SRIZDOWT, FAEO T
IR, FE & SR O FHBIAREZ 0941 TH D,
3 T aRERREE 000606 TH o 720 WL EBREHHER LD
HRIEOEAZELX, SEMICEOOFHIEHTNTH > 72
P, FEEICEVEE T S L,

—AER GG L 72 H R E 7OV O BIS R EEARS B 12D
T, TUHMEE FERMEOREREZELE Fig. 1 (¢) 12, &
fED % Fig. 1 (a) (2R3 Pl & FHE O
FIAREE 0947 TH 1), P 3ER1E1L 000609 TH -
7oo BIGHGER R LY, 2TOE¥—2 28E I Tl
TE7H, BRYVIOY — 7 OBEFBEINY, |
WKHET IV O FUEDFRZESAIZDOWT, FHIRRED
HiXHEIL 02 mg/L LT, ARERZEOHRHME X 20%
DIFIZH BB 72, Hixtaazs ARk R O 54
VW2 &0 FHE L 72 A kT HIE O A BR S AR RR AR O
HEERIE, HixTR7E08 0.07 mg/L DI 7 S R
80% LI, AHRFERZEDS 85% LAIZ 72 A HEERIZ 80% LL
ETHY (57— 03 7000 1), FFEEETDH
HAHREREDY 10% LAIWIZ 72 2R 80% Ll a7 ) 7
L7zo EREHRHEE 7V OBIGHGEEE R L ), LMK
SRS L FIRELC, PRI FOVIGIER IS B R A 0
L 72
(2) BREETIOTFHEE

FRKHLE TV OHLERRERE R I2DOWT, FFEO T
WA, PHEME & ERE O LR 5L 0691 TH D,
S T HEIRFE1E 000149 TH o 720 FLEMRERER LD,
ETWVIFHRRIFEAROZLENZ L < FHIL Tz
2%, EBROFEAED03mg/L UL ETH L86131EL
CFHMENTHWLR W EDRHENE o7,

BWHLE 7V OBIHGEER RIZOWT, Pl & 52



F4Ek [EICA] 274 %2 3460 (2022) 75

2.5
. .
2.0 o,
)
— e
=l
(¢}
.
E 15 e o
{4 . s
S LR
g ot
2 1.0 *
o L ]
.
) L]
.
0.5 ~
(a)
0.0

0.0 0.5 1.0 1.5 2.0 2.5
Observalion [mag/L]

© o © o
& E & &
1
[ ]

Prediction [mg/L]
[ ]
.

e
o
( ]

©
o *
5

g
=)

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
Observalion [mag/L]

Middle Hypochlerite Dosage [mg/L]
=] = = = B
o o . n <
w [=] v (=] w

o
wn
=]

—— Prediction

® Observation

2020-07

2020-09

2020-11

2021-01
Date

2021-03

2021-05

e
o

4 —— Prediction

® Observation

e
n

o
FS

e
i

Last Hypochlorite Dosage [majL]
=} =}
- w

e
o

2020-07 2020-09 2020-11

2021-01 2021-03 2021-05

Date

Fig.1 The onsite calibration results of AI model built by hourly trend data
(a) and (c) Model for Middle Hypochlorite Dosage : (b) and (d) Model for Last Hypochlorite Dosage
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Abstract

Hypochlorite is widely used in drinking water treatment plant for the purpose of disinfection, and
the control of total residual chlorine in treated water is one of key issues for the operation and
maintenance, especially facing the challenge of technological inheritance caused by the shortage of
operators in Japan. Based on such situation, the optimization of hypochlorite dosage by Al was
investigated in this study. There are different time spans for the real-time operational data in
drinking water treatment plant and their effect on the prediction accuracy of developed Al model
for hypochlorite dosage was studied with the results of desktop simulation and onsite verification in

order to increase the prediction accuracy.

Key words : hypochlorite dosage, drinking water treatment, Al
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