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Construction and Application of Intelligent Coagulant Dosing System for
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Abstract: In conventional water treatment processes, coagulation and sedimentation is multi-
parameter, nonlinear and large time-delay process. An intelligent coagulant dosing system is constructed
by using machine vision technology and related Al algorithm during the coagulation stage in a large
waterworks. The system adopts macro imaging and utilizes underwater cameras to capture the macro
features of alum floc formed during the coagulation stage, and applies image recognition technology to
quantify the alum floc features. At the same time, combined with segmented ensemble learning, multi-
dimensional production parameters related to coagulation and sedimentation are introduced to establish an
intelligent dosing algorithm model. And then a multi-parameter coagulant dosing automatic analysis and
evaluation decision-making system is developed. The application of the waterworks shows that precise

control of intelligent coagulants dosing can reduce coagulant consumption and save production cost.
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Fig.1 System structure diagram
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Fig.2 Alum floc shooting device
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Fig.3 Comparison of alum floc image before and after

pre-treatment
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Fig.4 Binary segmentation of alum floc image

T HLAE AR A8 73 R &, il 1d OpenCV HY
findContours J7 12 1157 18118 v 4 A BRI AL 1) 56 B
SARRR R AR R B BLAE R AR AR Do dl I %
BLAE PR 48 B s 4R, TR A IS RRLAE A T A L[ B

@©  EAHE TR

l n-1
Area(D) = bl Z‘(xiyi+l - xiﬂyi) +x,y,
X1Yn (3)
Lt (w0 90)s (200 92)s oo (2,09, ) WELAE LR
@ PR
_ 4ar x Area(D)
Roundness (D) = —perimeter(D) (4)
A : perimeter AL 958 3 JE 4 o
@ ELEIE TR,
Are:
Compactness(D) = ;i(g) (5)
s WABAER B s H A TLAE R
@ SRR

L [E 35 24 225 ). Gregory F| FH 2R BRI 1) 4% 52
TR F R 1 eR BOC ZO0R 58 BB I 1 43 T8 4
B BB RS RORK R KB R
A
A=al” (6)
A A BEEARBUR ) F S AR s LB 1)

« 02 .



www. cnww 1985. com

R EE,F A RK) BB A RS A

%40 B % 18

e KK s a R LU R 505 D, R B AE — k23 (0] 1Y
YR

XF IR FR AR A AR E, WA

InA=DInL +1Ina
B R

TR EER I BOMBCR 5 AL B BAFE R VI C
R, ZBNZABUOK RS EE N G TAELE 22
B AR, TR AR R LR T RAS A LA AR
S HAIELARSH B BT AL RN
ZHRBER B BEBIMAH S R B (WLIET 5) .

TRBER AT BEmARY

(7)
1.3

i A i

BUERESZ S —>
— PUFERIE
FAKKEZH —

HAKRESH —> | Uik E T E

BMEHZH —> IAJZ

E5 REFEERMERRE
Fig.5 Schematic diagram of intelligent coagulant dosing

model
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Fig.8 Comparison of alum consumption between manual

dosing and intelligent dosing
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Fig.9 Comparison of turbidity of sedimentation tank

between manual dosing and intelligent dosing

Hi 1] 8 W] & H i REBC IS B Ay ) A9 LG
AEBUEAE S PID 95 9 H AR R, L EL SR AR
2% BUIN [A] 9N T 28 36 350 4 2K 7 2 BRLFE (29
13. 5 mg/L, B REBUMBL A PRI IFE LY 12. 2 mg/L,
THEL9. 6%

55 [, A RE B ASE A T JE s A kB2 LA
A SR K ik BE AR, FEAS AR E PR I57E 1 NTU
PATR , W28 REAEIN 28 G S BRIV X 7K B K 3 2
ARG HFEN A5 R AR PR AR AR E AR
3 &#

K TR TR BE Y B i 7K T U S A5 Sk A 42

« 04 -



www. cnww 1985. com

R EE,F A RK) BB A RS A

%40 B % 18

BAETEZS , 1R IR PO AR S B IRLAE Rk 19 1
ik U O TR BERCR 1SS RO . 15 e R
I, 1 FH T 35 A BRLAE AR A A2 5t R 22 T i K K BT 2
KA 22 R S TN T RE A BN B8 4 A
Y, ] 2y 25 S I I B BN R, S5 BETRBE TR BN B
e

SEBRI A SRR 20K T A i B T IR
PN T RE BOTR R0 B BEBOIN R &8, A 2%
IR LA, 194 KT A2 ™ A X7k Ak BEAT ALY
T RE A FE A B THE BE ALK - B T SORITES™

[jlip=ee
SE 3k

[1 ] BRH SR, BOM L S il e g P Bl il 64 2

[J]. LT A sk & AX3,2006,33(3) :22-25.

WEI Riqiang. Application of fuzzy expert control in
coagulation dosing control of Nanzhou water plant [J].
Control and Instruments in Chemical Industry, 2006, 33
(3):22-25(in Chinese).

HRE BN, BR,E. AR IIRRE A sk
MRHBEFELT]. 47Kk HEK ,2016,42(11) :122-125.
HUANG Nianyu, WU Yanlin, LI Jun, et al. Automatic
monitor on alum flocculation in water plant[J]. Water &
Wastewater Engineering, 2016, 42 (11) : 122-125 (in
Chinese).

SN . T Retinex S AR 2000 B G 55 55
TEBEFELD ). Bt BRI HL RS, 2022.

WU Jiali. Research on Non-uniform Lighting Image
Enhancement Algorithm Based on Retinex Theory [D].
Nanjing: of  Posts  and

Nanjing  University

Telecommunications , 2022 (in Chinese).

XU, TR, R0, 4. 5T 4en s R 6 iR
AP EMS Bl AR IER L] b et TR
#12,2016,36(2):191-196,214.

[5]

[6]

(7]

LIU Zhicheng, WANG Dianwei, LIU Ying, et al.

Adaptive  adjustment  algorithm  for  non-uniform
illumination images based on 2D gamma function [J].
Transactions of Beijing Institute of Technology, 2016, 36
(2):191-196,214(in Chinese).

R, TR WG, 5 BT 3l IR Y
{E BB PO [T, MRt TR 242241k, 2022, 46
(5):606-614,631.

LI Jie, YU Yiming, CHEN Qian, et al.

segmentation algorithm based on adaptive theory of sub

Threshold

channels and its evaluation [J]. Journal of Nanjing
University of Science and Technology, 2022, 46 (5) :
606-614,631(in Chinese).

XUANZE sttt BRACRS, 45 JRUK M B S IR BE R i A
P ULl ()], PR REE AN TR e 2=, 1993, 26
(3):63-67.

LIU Cansheng, ZHANG Shixian, CHEN Mumin, et al.
Comparison of the turbidity of raw water and the optimal
dosing of coagulant [J]. Journal of Harbin Institute of
Civil Engineering and Architecture, 1993,26(3) : 63-67
(in Chinese).

WhAME 2R R 5 AR, A BR TR RBER IR BRI 2
ARG REABRIR R EE[T]. ok $E AR, 2021,40(9)
40-47.

HAN Mei, LI Yubao, ZOU Fang, et al. Modeling of big
data-based intelligent model for coagulation dosing
system in WTP [J]. Water Purification Technology,
2021,40(9) :40-47(in Chinese ).

« 05 .

EER N RES(1986—- ), B RKP BN, KER
BE, T AR, 32N F KA AT [ B4

FR ERe (S B R 55 o S
TAE.

E-mail:602590836@qq.com

W5 B # 1 2024-03-01

& Bl H #§:2024-04-03

o

(Zi 4 A0



