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The optimal dosage prediction based on
BP neural network

Abstract: Coagulation Dosing remove impurities by adding coagulant and other harmful
substances in the raw water, is an important part of the city water supply process, this process
is good or bad will directly affect the subsequent treatment process and water quality is good
or bad. This process has many factors, large hysteresis and non-linear characteristics, the
actual control more difficult. 9397 Dosing Control Based on data provided by Guangzhou
Nansha water, try to build a BP neural network based on the optimal dose administered
Coagulation Dosage Control model to predict coagulant.

For the original data set has missing values, this paper do basic pretreatment of water
turbidity estimate interpolating cubic spline interpolation, and excluding extreme outliers 5
outside, according to the turbidity of less than 1.10NTU criteria selected Dosing qualified
6143 data, as sample data.

For the first (1) asked this paper, the theory of advection precipitation, coagulation and
sedimentation to obtain raw water outlet end of the lag time of about 80 minutes, the actual
scope of 70min - within 120min.

For the first (2) Q, the paper raw water turbidity raw water flow rate, the raw water PH
value of the three factors as the input neuron parameters BP neural network model, the
training and testing samples coagulant dosage was analyzed, Best predicted dose
administered,

For the first (3) asked on the second question, increased water turbidity as input
parameters to establish BP neural network model again, and with paragraph (2) Q models
were compared. To compare the performance of the model, we have set up multiple linear
regression model to identify the four variables and dosage of the regression equation, by
predicting the effect on training samples and testing samples of BP neural network model and
multiple regression model comparison and analysis absolute error and other indicators, found
that BP neural network has stronger nonlinear approximation ability to perform well on the
dosage of the simulation and prediction.

For the first (4) Q, the paper find [9], the introduction temperature data validation [10]
Atheoretical model by logarithmic transformation Huawei linear model, and the model of the
overall significance and temperature coefficient of significance for examination, but the final

results show a significant coefficient is not strong, the effect of temperature on the dosage

2w
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amount is not large, and from about the stoichiometric point of view to explain this resul.

Key words: Coagulation administration; Advection precipitation theory; BP neural

network; Multiple linear regression; The optimum dosage
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pH, &,8,,38,,a, AFHliZH, HAEXRTE. X EXBOHds 2

InZ, =Ina,—a, Inm +a,InZ,+a,InT +a,InP (8
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AT RO B R B LA R R, RS S O S AT RS A E S 4
a,8,,8,,8,. HFRGRUTRIR:

5.2 Mk
28
o FEPAEIE S B PrfE 28
B Al R | AR t Sig.
1 (HE8) 8.999 4.140 2.174 .061
InPH -.599 1.765 -.063 -.339 743
In 7K L 197 .096 .526 2.060 .073
InJF/Kfi = -.667 424 -.500 -1.574 154
InH7K L .046 .085 131 .546 .600
IR .300 .246 .363 1.218 258

FRRSH R ER Y, HiTsig $9>0.05 , RIRECALE, RIHEH T8l B 70 A 2 SR
B, L, AT AR R B A5 R MU T IR AR e, AR S 45 R WIERe:

6 HAEAKSK %
BAREAR Kolmogorov-Smirnov &%

Standardized
Residual InfERETE | InRE
N 14 14 14

ESSHEC I 0000000 3.4070 3.1305
A . 18446454 .22785 .27596

g4yl HNHE .202 .240 .229

1k .094 .240 .163

7 -.202 -.194 -.229

Kolmogorov-Smirnov Z L7155 .899 .857

VAT T M COUN) 619 .394 454

a. TR IS

* 6 YUK R AR, RS RPN IES A, (H B 47 BT R B LG A B
(K1, MG 2 A T DG IR S R R B AR IE A RN Z5iR . P AFRATTA B ML 2 A R
IHRE SHRARZINFIKR, SHMRICHER, AR IR ANRERCR A By, — i
NIRRT 5 BB P AL B A RORAT — e R AR, KR B ey B RO 2R 1 P 2 AR 1
2RI i, AR SN R FE R, (A AR SRR N, R R AR K 1 TGN B 2 A
ORISR E S, ABURHEALEE . ZKIRIIARIN, A7 £ 5 BE A K i Lt 2 ok, K eI T 4 1
SO T AR TR KB o R ARG AN 7K FRDRE BESE N, 1 Ik 22 R R A A 22 R 3 /INASRI T 22 141[20] -
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W23 GER T

BT EEHE P FEERS R EEMBME, EEEmENTE, FHik®kizH
IBM SPSS MODELER 14.1 X #4347 T FACEE, F MAT LAB it /K b FEHEAT = FE AR (B A5 5,
I8 i 465 077 H SR P A 50 T b 28 X A J% 22 e [l DAL RS2 T

AR ) AN R B R, 3RAT 1 Jeig PR DTIE B e, SR IR /KRR TE 31 H /K 45 505 A 1] £
4 80 43Ef, 5SEBRYEHE 70min--120min P HHFF

SRIGHIE T BP MM LER), LUF/K PH, JFUKIREE, JFUKIENE A BP #4457 (ff A
WAL, WRBHLZ R B R AR, il e N R LA I KTiEF BP M4 M4 A 4T
Ry VLR, SO B AT TAR B, AGER S T U SR Z NS, iR 22 o A RIS R B m K, A
MIXTARE, BRGSOk LT

NT R BP MRS W £ MR HEAT L, 32 P AR R] 1) S0 B0 2 57 2 JU 2R I BB, A
SRR /N 3Rkt 5, A SPSS MODELER 1 3E47 2 BR AT AR U6 . SRt AE
AREE A, HBANLS, SR @B SR AT R, R ZE I, RS AT
FLAR AR AR 2 1 SR 2 e 1), AT SR

ARSCIE IS B FTAER R GORE, IR BEIR AR, SHIE T — AN, HR RS 4
SRR FE A R RGO B, RFRE XA BRI A R, WA R
T A 0o I A SR AT AR

3.45%

Wt DA T (AR, ki (KO R e 2 R B e B AR o H AR B R KT+ LA R /K
SOLRIEG LRI T, BRI RE T 1) B ST RS BT LRI P EASCIE T 12T
BP it 22 [ 2% A5 1) fje IR BT 50 2 B, Ay S RE NI SRR B e it

I FH I 42 ST () VR B 5L 24 2R 0 4 44 ) 2 TS 28 of 2K T 1) S o AT B AT T, AR 1 K
WS R . Rl RREA K SERREAT KR A Wi, R8T RS N hRE A Bdm b, ]
RKFE R 2 ST RS . AT A, BT 20 ) 26 VR B4R 24 AR G TS Y LA iR ) F 2 S 1
HIE M, AR A b S AU £ 000 2% FIN-F2 | LA ST Bk A e B8

4,23 CHR

(21X, PR pide s B e R 2 0], ik, 2012, (1): 15-7

14 7T



S Y NS E B ET TR at TR TIE 1 www.tipdm.org

[2125¢. | NP M TR Ske i 0] T ESE Sk HE, 2011, (14), 41-45
[BIAREHE. Z S o B R @ A AD].  ETHR B 2Adlk, 2004, (1), 20-24

[4] i, — e = IRFE SRR IR ], M /R IEITVE R H AR R 2244k, 2010, (4), 4-8
[BIZA7R.  ARZRIE Rt W4 S8 I [M]. JERCHU T Rk, 2008, 28
[610EF FL, stk dbnt: NLeh& Mg SEAHETTHEIM]. 2009, 5

[7IH TS, H g SE3 it SERAAFIM]. bt o BE 5 Tl H ik, 1988

[81) M T E Vb X UM AR[I]. ) N T R VD X s 24, 2013-2014

[O17F 8], sKidaE, /K. IREBRITVE IR T e LR TR BETIE S I T[], Tk/K4ab 3, 2005, 25(9):
49-51

[1071X B . 2% 1 7% PR 770y V5 7K 203 UR 1 s el [0). 46 22 5 A2 4 T, 2009, (9):73-75
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