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Abstract With the increase of high-rise residential buildings in urban areas, the number of secondary water supply pump rooms in
residential areas is rapidly increasing. As the secondary water supply tank is located at the end of the urban water supply system, water
quality safety has attracted widespread attention from society. To improve the water quality in tanks, some pump rooms have introduced
automatic chlorination devices. However, traditional automatic control methods have limitations in dealing with the long time delay and
non-linear characteristics of chlorination systems in secondary water supply systems, as they can only monitor the residual chlorine level
in tanks. Excessive residual chlorine may be harmful to human health, making it imperative to ensure the safe operation of automatic
chlorination systems. This study proposed a neural network model based on cascaded LSTM deep learning to analyze residual chlorine
data in tanks, accurately predict the residual chlorine concentration in tank water, and formulate corresponding monitoring and control
strategies. Experimental validation and practical application results demonstrated that this deep learning model could effectively
intelligently predict residual chlorine levels in tanks, providing important intelligent control means for automatic chlorination systems
and holding practical significance.
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Fig.5 Application System for Cascade LSTM Model
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2.3 LSTM MZZ#IEETFALIE

FIIH Python 2215 7 1) Modbus TCP Lk, 5
B PLC idl i) 52 i >R B | I8 HAF it 1) MySQL %%
P, 24 0 45 R T L SRl s, A BSCHE T R
BT A 0 D B BRI TN SR S R G i
NERIZ 5828 (1) 301 % b BB ST R PR S B S T TR
IRARSEWREE BRI IR (9 258, 1), R &1 K
YN ZREEFTIMA S, LT —> %0 split 1Y R,
Z PR BE SR A R 1R i 4 () oo L 81 3,
AT 64 AT H A4 BT 51 26, xR T 64
AT ARG, DL 65 DA AR E, 40
EJE, KA BB R R b (9 194, 64, 1) Al
(9194, 1), 345 9 194 Zic 3%, 90% M Il 4k 4,
10% IR AR, I 2R B B TR IR (8 274, 64,
1), 4R 19 £ 4 JE IR O (920, 64, 1), ik
LSTM 7EYI 5 4 b i A7 8048 I 25, 46 DU )1 25 %%
S TR 25 2 5 D AR v ) SEBRE R AT LA, ok
WAL T IR R [ R BE

— 164 —

3 BRIINGESHH
3.1 HEEEEASHEE

3 AS EAE R IR OR W B e DRI R Y
FEVRSHCGHATA G, I K R e R 0 % AR
(A ARFIERCR FIZH G B8 S A A RRIE S AR
PRI i 2215 R PR 2 B[] 25 K ki R/ N RTI 25
RREERRIZR, IR R 2 300 LFE A
FEA N GREORZ B 5 ) i K AT 42 & U1 25
BRSBTS I 7 U GRisk ] 5 Y 2R 58 BRI 2R 801 52
MR, i /N B R IR ZE ARSI S, id KT
Hd WA IR . Bl BRSHCE T SR EHIR E 6
ZABKHIE T RE, T R S AW R R AL
3.2 LSTM Mg 8Y1)l| &

TEFETHRER LSTM W) 48 191 Ak BHAS 5 ) S Atk I,
PR RIS B A, IR EIRE N 5 —
AMBENE ] B B AR 1 128 A4S TR S04 3138 fin 2]
BABIR S, T2 OB R , A B 9 322 4>, k%
I LSTM 2 W 2% 19 Il 253t 55 1, >R (BB 2 min
(1) 7 2O B s e AN T U0 A, A B R 4 661 A, Tl
GRAEBAE R 4 533 A, KA EE R 128 1>, K5
o, L2 min S ERALHEA TR MR BE R AR B 2 A4 %b
SR AR B TR S AT 25 38 3 T B 1 1 eR A
BT 4 533 A R REORE ) i 64 14K
I FOUI B — A~ O A R T 128 ST,
Horpi 64 A AR, J5 64 A b B A s . &
9 JEIR TR E LA s I A LA B L SOk R
ARATIE, FEM ML Bt RS R, =
B L B R  BEARPE BE LS A TR A LY
W, FERTZ LSTM W 2%t #5471 2 000 %Al
Y, 242N 0.000 1, 7E 2.03 min N 5225, )
BIRHAREEIEAE 9 194 %%, SR GEIET LAy
JriR2E (MSE) 24 0.000 1, F- 3448 %} 15 25 (MAE ) iy
0. 006 2 V3446 % H 43 iR 22 (MAPE) 2y 0. 02 1

B9 A
Fig. 9 Prediction of Residual Chlorine Data



Heook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 43, No. 8,2024
August 25th, 2024

SERB(R) M 0.89, TEJF4L LSTM M4 JEfT T
800 YIEMRINLE:, 2 > % 0.000 05, 7E 67. 51 min
WEE I, YIZR4E ) MSE Jy 0.001 8, iR 4E Y
MSE & 0. 001 4,
3.3 1REFMEIE S

10 7R T A T il 1, AR i i Pl mT oo
AR SR TIINESHE T i b U 221, 38 2 R A AR
SR AH AR i v s B [ R 0 2 4D ST 4 A4 1k i
Z) A5 AN K MR R U, Ay SR I SR A 28
min J5 B, AR SEE 44 min J5H P R, T
AN A 16 min, R A, 3 i f 30T 26 2 4
ARG AR ] AT DA UG R R AE T
FIF [) ) B, B3 S ) e ]

B 10 AP
Fig. 10  Predictive Control for Residual Chlorine

BETT R AR A AR R o 18] B P 4% S B HIE 1 T | 4%
AR M E RG] T AR A A, I
Rl A U A O T e AR A T A . 1 JRK
AR O 5 1 BOE AR R AR B o 0 1 A
KA 25 (B, 2 G0 7 I ik e 2 | S B Ul AR 1Y
BIRB AR TOUIN P 25 1) £ B A ot A ) 38 e S AR
TR UL R B I D 22 i R A s | S 4
P2 8 N ST AR B, T R e Re f% S s 1k T
RIS | B (R SUE S R B OO A AR
A% S LR ] B A Sl O R A i | SRR
W R ) R G e % 7T S b DR B A Sl R R
KF-IRaE , RHEEEZ K Z R EVEH
3.4 HEETN A AR

WA LA NIBAT I W A T S I, 5
IR AR FE AT /K LA AR A I, LATEAG 152 4 107 FH %
R AREHRABITLOR, — HRFFIER 1T, KK
AL, MO FEAEL 4 8 TP A5, —efiok
KA K AR @B R IR 247E 0.25~0. 35 me/L,
FE6 AT B R AOK AR HERTEER . K
RO TS 2 0 25 A A R 40 B, R

W IR Z P AT ORI, ek 3 i R 4 1
REF Tl (R 1 S8 BRRG 8 i Rn 22 4x 1k ok B R 2%
FIRBE TG Y A

4 ZHiLERZE

WA R BEKOK R T R AR IE R R R L
AR AU FUREE A2 (e, Z 2 K ik K
WIS AR B A E AR 25 S LR I &R
fsgm PR, rR SR FHRR2: AR s RS B F
I, ARG 22 | SNtk A A% S8 4 FIORS
T A3 HT

ARWFFELL LSTM W 25 455 A0 Shy KLt | i) i 1 56 T
FR O LSTM T 27 > B ) — IR 3R 7K A S T 455 A5
HAHESR  #E TS LSTM B A 38 4% S B i) )5
SEH , PGSR R AE | 43 A A i JE I P R A, 2
S ARFME AR R B, I FREUA A i B AR AL
N JE S LSTM B SR EAL B 5 19 4% Sk sl ik
FFAE , 27 2T 11 I B A A A SEPEARAE X B Ak 4
WHAHBIE Bt — A 3R T B0 A v A M, 5 A AR AR
FHEG TR0 45 S A 22 /N Reoe MEAs, N 4%
YNGR s, Bl A TN GO 5 ot T 8l
TEMEIT, PR BN, R EAOK R R E
DUEHE 55 4P S0 B 32 AT 2 3L () 24 32 ) S 4 A
AN S () 4k B B ) 22 Ak B SRR AIE | 2T 1.STM #if
2 W 28R AE — R K A SN Oy T E A B
.,

A 3 X P /N DX R AR A AR 1R A S A
TR EME MM T K TR, 5B g LSTM [ 45 455 781 (g
WisE 2B (RY) 95 T 0. 85, WaiiF 1 %M AU AE — i fit
TR A ST B vl AT, T3z N T KA
ARG ALK RE R ST R K 5 U B
HHEEAEH, BeAh, A F I AT S A
RGN T i S S, M 45 SR WA Sk R B AL
RBCHE WA, SEERIE , 3% T # 9% LSTM IR &
e SRR 1) R K A EUTRTI D AR R B —R
PR RIS B T LA S B A A, T A R
IKFEREM R4,

S 3k

[1] JHEM. ATHEMEMBR"HESE(N]. PEE SRR,
2017-01-25.
TANG L S. The "Consciousness" dilemma of artificial intelli-

gence[ N]. Chinese Journal of Social Sciences, 2017-01-25.

— 165 —



SR 1 e E S (| S Y1
FLTF Y LSTM PR 2 > A5 ity — YR AEoK 4y S ) i Vol. 43,No. 8,2024

[2] #BflEl. LI AIGC Jo Q3 i A T2 RE 8 1% I AU 1 4 Jo R
LI P EGERHYE, 2023(5) : 76-80.
YANG K W. Development and application of artificial
Intelligence represented by AIGC in media field [ J]. Media
Science and Technology of China, 2023(5) :76-80.

[ 3] FRELpE. S R ALIml = 7 30 o 0 5 A 50 o i 1 P AR 5T
[D]. ZRIM: FRMRE, 2011,

CHENG Y H. Research on support vector regression in prediction
of the short-term load of power system[ D ]. Suzhou: Soochow
University, 2011.

[4] REE ETHEHEMEMNENEHXBIRFMD]. T~
M TARTALREE, 2023.

WU Y T. Short term prediction for wind power based on improved
neural network [ D ]. Guangzhou: Guangdong University of
Technology,, 2023.

[ 5] GREFF K, SRIVASTAVA R K, KOUTNIK J, et al. ISTM; A
search space odyssey[ J]. IEEE Transactions on Neural Networks &
Learning Systems, 2016, 28( 10) ; 2222-2232.

[6] ET&, B, 2, % ETRECIZMENKHES
%iiﬂﬁﬁgﬂﬁﬁﬁﬁﬁﬁwwm. BRI, 2021, 40(2):
201-209.

WANG Z L, WANG Z M, CAI Y, et al. Short-term load

forecasting based on long short-term memory network combination
algorithm [ J ]. Modern Electric Power, 2021, 40(2). 201 -
209.

MALAKOUTI S M, GHIASI A R, GHAVIFEKR A A, et al.
Predicting wind power generation using machine learning and
CNN-LSTM approaches [J]. Wind Engineering, 2022, 46(6) .
1853-1869.

BT, T ICLR A 0 (4 2 A IE M 2 A R e i85 S 3
[D]. BT J PR, 2019.

CHEN Z. Design and realization of physical sign monitoring and
analysis system based on wireless body area network [ D ].
Nanning: Guangxi University, 2019.

XSBRK. VR BE A > i B2 W BH ZE M IR R PP BT A ST [ D] )
M JTINREE, 2023,

DENG Y. Research on the deep learning assisted diagnosis of
obstructive sleep apnea [ D]. Guangzhou: Guangzhou University,
2023.

WO FET WM B LR R R R ot SB[ D]
Fde: WARAR R, 2020.

GU X. Design and implementation of Taishan tea environmental
control system based on internet of things[ D]. Tai’an; Shandong

Agricultural University, 2020.

(E#% 69 W)

PENG J, WANG Y N, HUANG H T, et al. Simultaneous
determination of 10 perfluoroalkyl substances in surface water of
karst terrain by ultra performance chromatography-tandem mass
spectrometry[ J]. Modern Preventive Medicine, 2018, 45(16) ;
2997-3001.

[19] PEPPER I L, BRUSSEAU M L, PREVATT F J, et al.
Incidence of Pfas in soil following long-term application of class B
biosolids [ J]. Science of the Total Environment, 2021, 793
148449. DOI: 10. 1016/j. scitotenv. 2021. 148449.

[20] CHEN M, WANG Q, SHAN G Q, et al. Occurrence,
partitioning and bioaccumulation of emerging and legacy per-and
polyfluoroalkyl substances in Taihu Lake, China[ J]. Science of
the Total Environment, 2018, 634. 251-259. DOI. 10. 1016/
j. scitotenv. 2018. 03. 301.

[21] JERING, T, BREEAN, 55, 2R E R Y BiEL iR
R R TURR Y 095 YA AE R R PPAG [ ], BRd A,
2023, 42(3): 873-883.

FAN Y Q, WANG X, CHEN M J, et al. Pollution
characteristics and risk assessment of perfluoroalkyl substances in
surface sediments of the Beibu Gulf [ J ]. Environmental

Chemistry, 2023, 42(3) . 873-883.

— 166 —

[22]

[23]

[24]

TR, BREDEE, tRgidr, %5 HRGSERILM X RZE -
b 2w AL & W 0 FAE ROk IR (1], BRIERLE,
2022, 43(6) : 3253-3261.

WEN X J, CHEN Z H, XU W X, et al. Distribution
characteristics and source apportionment of perfluoroalkyl
substances in surface soils of the northeast Tibetan Plateau[ J].
Environmental Science, 2022, 43(6) : 3253-3261.

EA, HBRIH, SOREAL. W 4R - =5 DT SRR
TEAETRIRAK R O R & N R )]. oK EOR, 2024,
43(5) . 198-203.

WANG J, GAN X J, JIA H J. Determination of 9 nitrogen-
containing DBPs in drinking water by purge and trap-gas
chromatography-triple quadrupole mass spectrometry[ J]. Water
Purification Technology, 2024, 43(5) : 198-203.

L B, BE, S R RSO E - B I B T R
Kok o 7 B 25 1], HoREOR, 2021, 40(6) : 57-61.
PENG L, YANG C T, YANG Y, et al. Simultaneous
determination of seven pesticides in water by ultra-performance
liquid chromatography with tandem mass spectrometry[ J]. Water

Purification Technology 2021, 40(6) : 57-61.





