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Table 2 Item list of online data

HHEF S HH %
1 J57K pH
2 JE K5
3 JEK T VA )
4 JEIKIK IR
5 JR K AR
6 PAC JEAZE
7 T PR TR A
8 THAT KR AR
9 IR/ REEYNE S
10 LK pH
11 LI % B
12 TR
13 KD BT E AR
14 2 IR
15 2 KRR R
16 2 8 7K K ik
17 PR U A SR
18 KK AL
19 KT ETE S
20 HIKIKIR
21 FAGR R R
22 EE
23 H 4t
24 S
25 Pk &
26 FT A RS [

Table 3 List of reaction rate constants

BONG  BE 7E 55 i
Roas 1.0X10*
Rn 1.0X10*
fere 1.7%x10*
Forin 64x107*
ko2 1.0x10*
iz 1.3x10*
Rxwc 1.2X10?
Rxncz 1.0x10
kroc 1.0

Table4 Parameter of deep learning for the error

correction model

H H fif
R 1000~4000
LAY 3~5
—a—ua v 200~300
WAL R Sigmoid, Tanh, ReLU
AL T Adam, Momentum SGD
R 0.005~0.02
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Fig.5 Simulation results in prediction accuracy
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Table 5 Simulation results

Case A Case B Case C Case D
Foatrr— 5w L L »HY Y
R A IE L D %L »HY
Fia i & AT 0.562 mg/L 0.163 mg/L —0.002 mg/L —0.001 mg/L
5 1) & R 2= 0.296 mg/L 0.106 mg/L 0.133 mg/L 0.080 mg/L
v ) 0.578 mg/L 0.172 mg/L 0.093 mg/L 0.048 mg/L
it A A AR R AR 2 0.276 mg/L 0.098 mg/L 0.117 mg/L 0.058 mg/L




46 WS LALFPOSET IV ONA 7)) v FIZ X 2 AR RRE T

25
(F 1) 0.172 mg/L
20
®15
#4 10
ms _
0 ———t. T T T T T T T |
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 4.5 50 55 6.0 65 7.0 7.5 80 85 9.0 95
HEE R x101[mg/L]
25
(F13) 0.020mg/L

RS

0 ! T T I 1
00 05 1.0 1.5 20 25 3.0 3.5 40 45 50 55 60 6.5 7.0 7.5 80 85 90 95
HEE MR EE x102[mg/1]

(F19) 0.350 mg/L

RERR

0.0 0.5 1.0 1.5 2.0 25 3.0 35 40 45 5.0 55 6.0 65 70 75 80 85 9.0 95

HESE R x107[mg/L]

(F13) 0.301 mg/L

BRS¢

00 01 02030405060708091011 1213 14 15 16 1.7 1.8 1.9

HETE R B [mg/L]

Fig. 6 Distributional results of manual-sampling estimation
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Abstract

In water purification plant, highly—-accurate prediction of residual chlorine concentration has gained
much importance for the automation and optimization of chlorine injection. There is no conventional
residual chlorine prediction model based on the chemical response of multiple chlorine consuming
materials. The residual chlorine prediction model has the challenges : it is not in real-time since some
of essential inputs are obtained by manual measuring, and it cannot take into account unknown
influential factors or plant characteristics which are not implemented on the model. This paper
proposes a hybridization approach using machine learning in order to perform the above tasks with
the mean absolute error of 0.048 mg/L relative to the measured mean of 0.440 mg/L in the perfor-
mance evaluation of prediction accuracy.
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