FH

>h
Nk
HF
=

T
N}
&_
EELl
%
i

;BT (R K A 3 VR R 5 24 o AR 1Y AR S o
: é%%

. AR ITYE K

O 0 S TR 2 A N A (1 Y

: i




Tt i) BP 2R ) 2% 1) B AR VR T B 2 B A

W OB ACE B AR AR R S, G R MR BT K R 4R Br
JFIEZIEbR S PAC N EAEAF I BN AR IS R 15 2 EUK AR e I b
FUPTIE LR K I (8] 2905 124 738 FEAE ] SO —— 36 T BRI ZZ LA (1) BP
MM B GHA, 25K, BIEEA R EAOK BT KR E T, AR R
[ H 7K B Pl 7 (R TR BN . — D7 T, AT X IR 22 1 73 LD 18. 84%, Ui WA
HITRIN SR — L, 53— 5T, IR SE OB AR R Af S U 28 B BP A 28 BE A R, TG 2
R 1 16. 8%, ARJ5E, A LA A sl FRIROL T Il it 2k, B s R RN
Al fa, SINREFNEAR, EFrE BP Mg 4l oy, Wil aiaxttt,
RILTIRZE D> 10. 31%, ESRZEING 4 U5 TR 22 R4 7. 92%, 156 B I 3 A% B X 7l
WA R, Ha@d o, iR EEXT PAC BN & M2 2 JE M .

SR BN BPARAMI%  FME RN



Model of the Best Amount of Coagulant Delivery
Based on Improved BP Neural Network

Abstract: In this paper, first, we fabricate a interpolation to transform the window of
sample,and construct a index that reflect the effect of coagulant purifying water.Next,we gain
the correlation between the index and PAC investment when lag coefficient is in different, in
order to receive the length of time between raw water added coagulant and outputting water is
124 minutes.After that,there is a improved model,Combined model of BP neural network
based of limited error fitting,and we make use of that model to learn the orderliness of water
purification,which can gain the enough coagulant when the water quality of raw water and
rate of flow of raw water is realized different.On the one hand,the absolute error percentage
of this model is equal to 18.84%,which can emerge this model has normal effect of
forecast.On the other hand,modified model that raised the effect of forecast by 16.89% is
more effective than classical BP neural network.Then,using that model to generate curve of
turbidity rate under current conditions,and choice the point that represent achieving maximum
efficiency as the optimal point.UIltimately,the model is introduced temperature to be one of
independent variable to fabricate a new expanded BP neural network model,after we observe
the contrast of the above models finding that the prediction error has reduced by 10.31% and
when error fitting has been done by 4 times the prediction error has reduced by 7.92% ,which
could show that temperature variable is effective to prediction and nonlinear to PAC

investment.

Key words: coagulant  Back Propagation turbidity rate optimal point
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%955 —IF): 290 EE TG, BIINULL

A=xIsread('C :\Users\Ad ministrator\Desktop \Z= it Z4f $2 f 75 S\ = _ % 23 il B 48
\Q1.xls"); %R ALY, TEAH
ph=A(:1);

former=A(:,2);

b=A(:3:4);

b_mean=mean(b,2);

in=A(:,5);

out=A(:,6)./60;

pac=A(:,7)./60;

N1=max(size(b))-1;

N2=N1.*60;
x=0:60:N2;
X=0:1:N2: Yox A S AR I T ROBE, XON 4 (E %

b_mean=mean(b,2);

Rho=[]; Yot {EL

Former=interp1(x,former, X' linear’);

B_mean=interpl(x,b_mean,X, linear");

Pac=interpl(xpac, X, linear’);

In=interp1(x,in, X, linear");

Out=interpl(x,out, X, linear');

for n=1:250
YoRb SR I F=JE /K I B (N TU->mg/L)* HE7K- - H 7K 3 B (N TU->mg/L)* Hi K
effect=Former(1:end-n+1)-B_mean(n:end).*Out(n:end)./In(1:end-n+1);
Y%effect=Former(1:end-n+1)-B_mean(n:end);
%Pac_sum=Pac(1:end-n+1).*Out(1:end-n+1);
Rho_Matrix=corrcoef(effect,Pac(1l:end-n+1));
%Rho_Matrix=corrcoef(effect,Pac_sum);
rho=Rho_Matrix(1,2);
Rho=[Rho;rho];

14 7T



end

figure, %HX REL & Vi o Tk

plot(Rho(1:250)),xlabel('¥ G ¥ (43%8h) ), ylabel( #15% R %0 title (/K Fi15 KRR B8 5
PACHR AR (KIEZ) MK REL)

grid on;

hold on,plot([124 124],[min(Rho)-(Rho(5)-Rho(1)) Rho(124)],'r.-','linewidth’,2);
set(gca,"XTick',[0:50:100,124,150:50:250]);

axis([0 250 min(Rho)-(Rho(5)-Rho(1)) max(Rho)+(Rho(5)-Rho(1)) 1)

S L W ittt
A=xlsread('C:\Users\Administrator\Desktop\Z@E 24 7058\ M1k = #2534 £
\Ql.xls");

SENEHE, REmH

ph=A(:,1); former=A(:,2); b=A(:,3:4); b mean=mean (b, 2);
in=A(:,5); out=A(:,06); pac=A(:,7);

Nl=max (size(b))-1; N2=N1.*60;

x=0:60:N2; X=0:1:N2; %x NSRRI, x aEE R

b mean=mean (b, 2) ;

Rho=1[];

CE AL IEN

Ph=interpl (x,ph,X, '"linear')."';
Former=interpl (x, former, X, 'linear')."';
B mean=interpl (x,b mean,X, 'linear')."';
In=interpl (x,in,X, 'linear').';

Out=interpl (x,out,X, 'linear')."';

Pac=interpl (x,pac,X, 'linear')."';

SWE n0=124, " BFEA

n0=124;
input=[Ph(l:end-n0),Former (l:end-n0),B mean(nO+l:end),In(l:end-n0)];
output=Pac (l:end-n0);

k=rand (l,max (size (output))) ;

[m,n]=sort (k) ;

SR INGR AR A T i (R ED

nl=round (0.9*max (size (output))) ; %90% NEN IZFE A SHG 36 FE A

input train=input(n(l:nl),:)"';

output train=output(n(l:nl))"';

input test=input(n(nl+l:end),:)';

output test=output(n(nl+l:end))"';

>

RZE A N IR

N=4;

N=N+1;

SANFEIBT PR 2 T —A0 . ARt (FRINEEASD | FRZER LR
NET=cell(N,l);one=cell(N,2);Y=[];E=output_train;%YyifﬁmM¢4imﬁﬁmMﬁ,Yitrainyi
ZRL R N ZRFEATL SME, B RRRIIZN BARE £ (0) £ IS, B (1) N — kbR E
for i=1:N

S YN ZRPEA By N i Hls 13— 1k

[inputn, inputps]=mapminmax (input train);

[outputn, outputps]=mapminmax (output train);

one{i,l}=inputps;

o

5515 7T



one{i,2}=outputps;

S SR 45 451

[p,~]=size (inputn) ;
net=newff (inputn, outputn,2*p+1);
net.trainParam.epochs=50; S RIECIEL
net.trainParam.lr=0.1;
net.trainParam.goal=0;

% N 25 )11 25
net=train (net, inputn, outputn) ;

NET{i, 1l}=net;

SYNIGRFEA T CH T 3RIRZEFR 51D
an_train=sim(net, inputn) ;

BPoutput train=mapminmax('reverse',an train,outputps);
e=output train-BPoutput train;
E=[E;el;

STEHAF A ACAS:
input train=[input train;BPoutput train];
output train=e;

end

Sk MR (4 input_test, output test)

for j=1:N

S FRIAE A T it 2

inputn test=mapminmax ('apply',input test,one{j,1});
an=sim(NET{j, 1}, inputn_ test);

BPoutput=mapminmax ('reverse',an,one{j,2});
Y=[Y;BPoutput];

input test=[input test;BPoutput];

end

SHEP PR WX 2 i S I e R ZE S KR ZEH bt
Ysum=[];error=[];abserror=[];abserrorpercent=[];
for k=1:N
Ysum=[Ysum;sum(Y(l:k,:),1)1]1;
error=[error;output test-Ysum(end, :)];

$mse=[mse;error (end, :) *error (end, :) ."'./max (size (error))];
abserror=[abserror;mean (abs (error(end, :)))1;
abserrorpercent=[abserrorpercent;abs ( (output test-Ysum(end, :))./output test
)17
end
figure,

plot (0:N-1,abserror, 'k-"", 'markerfacecolor', 'k'");
title ("ZETHIRKIRZE G B BP &ML HA BRI FIYERHRZE ) ;
xlabel ("FREMEIREL)

ylabel (" TFH4xT iR ")

set(gca, 'XTick', [0:1:N-11);

grid on

sixZH T

figure,

hist (error(end, :));

title (" FldNRZE MAZE H TR )

S I i E R 22

abserror (end)
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SU TR ZE B oy b P
mean (abserrorpercent (:, [1:37532,37534:end]),2)

SSIGHIBF (Sample): PH=6.8, EU/KME=100NTU , HUK&E N 9000L/h
SR BUREA

figure,

x sample=[6.8;100;9000];

b sample=0.1:0.1:1.1; =H/KME
n_sample=max (size (b_sample)) ;

X sample=[ones(l,n sample) .*x sample(l);ones(l,n sample).*x sample(2);b sam
ple;ones (1,n_sample) .*x sample(3)];

SBP 25 i i

Y=[1;

for j=1:N

X sample test=mapminmax('apply',X sample,one{j,1});
an=sim(NET{]j,1},X sample test);

BPoutput=mapminmax ('reverse',an,one{j,2});
Y=[Y;BPoutput];

X sample=[X sample;BPoutput];

end

Y final=sum(Y,1);
lv=(x_sample(l)—b_sample)./x_sample(l);

gplot (Y final,b sample);

plot (Y final,lv,'b.-");

grid on

title ('PH=6.8 JE/K#ME=100NTU HU/K&EHN 9000L/h")
xlabel ("KM PACIRSE (mg/L) ")

ylabel (" Ay ")

hold on

\o

S CT 1 R
s ImE TN SHE

B=xlsread ('C:\Users\Administrator\Desktop\ZilE #E424 FFE\ 03\ tempeture') ;
Thigh=B(:,1);Tlow=B(:,2);
NT=max (size (Thigh));

TO=[1;% ARIGEMEE (BAL. Fem 288
for i1i=1:NT
TO0=[TO,Tlow (i), Thigh(i)1;

end
t0=[1;%low N5 i, high 18 &
for i=1:NT

t0=[t0,5+24* (i-1),18+24*(i-1)1];
end

t1=1:24*NT;

Tl=interpl (t0,TO0,tl, 'spline');
tl=tl(l:end-12);
T1=T1(l:end-12);

% it AT s = A

plot (Tl (24:24*%4));

xlabel (/N ) ;ylabel ("IRE )
set(gca, 'XTick',[0:24:24*3]);
plot (Tl (24:24%4));

xlabel (/N ") ;ylabel ("IRE )

V|
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set(gca, 'XTick',[0:24:24*3]);
grid on
title ("IERERER")

oo

______________________________ PN R b

A=xlsread('C:\Users\Administrator\Desktop\ZE Iz wFE\03\03-2.x1s") ;
SEANEHE, TEmH

ph=A(:,1); former=A(:,2); b=A(:,3:4); b _mean=mean (b, 2) ;
in=A(:,5); out=A(:,06); pac=A(:,7); temp=A(:,8);

Nl=max (size(b))-1; N2=N1.*60;

x=0:60:N2; X=0:1:N2; %x NJFEHAEIERE, x NdEE RE
b _mean=mean (b, 2) ;

Rho=[1;

SE G IEN

Ph=interpl (x,ph,X, "linear')."';
Former=interpl (x, former,X, 'linear')."';

B mean=interpl (x,b _mean,X, "linear').';
In=interpl(x,in, X, 'linear').';

Out=interpl (x,o0ut,X, 'linear').';

Pac=interpl (x,pac,X, 'linear") ."';
Temp=interpl (x, temp, X, 'linear').';

STifE n0=124, 4 BREEA

n0=124;
input=[Ph(l:end-n0),Former(l:end-n0),B mean (nO+l:end),In(l:end-n0),Temp (l:e
nd-no0) ];

output=Pac (l:end-n0) ;

k=rand (1,max (size (output)));

[m,n]=sort (k) ;

S H IR Bl A Tl B s (GRS

nl=round (0.9*max (size (output))) ;%902 NVENILFE A SE 6 FEA
input train=input(n(l:nl),:)"';

output train=output(n(l:nl))"';

input test=input(n(nl+l:end),:)"';

output test=output(n(nl+l:end))"';

SHZEL A N IR

N=4;

N=N+1;

ST ARSI 25, 0 —40 T4 (CHOREAS D |« BRZE ) IR AT
NET=cell(N,l);one=cell(N,2);Y=[];E=output_train;%Y}%?ﬁﬂ“¢1§$ﬁﬁmwﬁ,Y_train7%
PIZRE R A AL A0, £ RARR IR BARE £ (0) 2 YIZRMtH, B (1) A% — ik %

for i=1:N

SN ZRAEAS fan N L0 25080 19— Ak

[inputn, inputps]=mapminmax (input train);

[outputn, outputps]=mapminmax (output train);
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one{i,l}=inputps;

one{i,2}=outputps;

S SR 45 451

[p,~]=size (inputn) ;
net=newff (inputn, outputn, 2*p+1) ;
net.trainParam.epochs=50; % RIECIREL
net.trainParam.lr=0.1;
net.trainParam.goal=0;

% N 25 )11 25
net=train (net, inputn, outputn);
NET{i,1}=net;

SYNGRFEA TN CH TR R Z 51D
an_train=sim(net, inputn) ;

BPoutput train=mapminmax('reverse',an train,outputps);
e=output train-BPoutput train;
E=[E;el;

SPHHFI ] ARHS :
input train=[input train;BPoutput train];
output train=e;

end

sk BN AEE (N input _test, output test)

for j=1:N

ST A Pt 72

inputn_ test=mapminmax ('apply',input test,one{j,1});
an=sim(NET{j, 1}, inputn_ test);

BPoutput=mapminmax ('reverse',an,one{j,2});
Y=[Y;BPoutput];

input test=[input test;BPoutput];

end

SEM A ML B G L AR E . R RERA
Ysum=[];error=[];abserror=[];abserrorpercent=[];

for k=1:N
Ysum=[Ysum;sum(Y (1l:k,:),1)1;
error=[error;output test-Ysum(end,:)];
$mse=[mse;error (end, :) *error (end, :) ."'./max (size (error))];
abserror=[abserror;mean (abs (error(end, :)))1;
abserrorpercent=[abserrorpercent;abs ( (output test-Ysum(end, :))./output test
)1;
end
figure,

plot (0:N-1,abserror, 'k-""', 'markerfacecolor', 'k'");

title ("FETAMRIIRENE 1 Bp MM L% HEB A L RHRE" ) ;
xlabel ("FREMUE KEL")

ylabel ("“FHXTIRE")

set (gca, "XTick', [0:1:N-17]);

grid on

e2=[4.931181,4.44797,4.21502,4.0981,3.9310]; %55 < AL R
hold on

plot(0:N-1,e2, 'k-s', 'markerfacecolor', 'k'");

#1971



legend ("GIANEEZE", " RIINRELE")

simZE T B

figure,

hist (error (end, :),x);

title (' FlINRZE M BT )

IR R %

abserror (end)

SH RS N s A R S [E]

mean (abserrorpercent (:, [1:37532,37534:end]),2)

(e2 (1) —abserror(l))./e2 (1) CEIDNTE RS N = = U N E e e
(e2 (end) —abserror (end) ) ./e2 (end) s 5| N AR & e iR 722 /b 1 | 4 L

SIS F 1 (Sample): PH=6.8, JE/KME=100NTU , HUKEN 9000L/h, IRE N
15,20,25,30

S A BRFEAR

YY final=[];

for ttemp=[15,20,25,30]

x sample=[6.8;100;9000;ttemp];

b _sample=0.1:0.1:1.1; $H/KME

n_sample=max (size (b_sample)) ;

X sample=[ones (l,n_sample) .*x sample(l);ones(l,n sample).*x sample(2);b_ sam
ple;ones (1,n _sample).*x sample(3);ones(1l,n sample).*x sample(4)];

SBP LT

Y=1[1;

for j=1:N

X sample test=mapminmax('apply',X sample,one{j,1});
an=sim(NET{j,1},X sample test);

BPoutput=mapminmax ('reverse',an,one{j,2});
Y=[Y;BPoutput];

X sample=[X sample;BPoutput];

end

Y final=sum(Y,1);

YY final=[YY final;Y finall;

lv=(x_sample (2)-b_sample)./x sample(2);

hold on

$plot (Y final,b sample);

$plot (Y final,1v,'b-");

end

figure,

plot(YY final(1l,:))

grid on

hold on

title ('PH=6.8 JFU/KJM/E=100NTU HUK&HE AN 9000L/h")
xlabel (" ¥ PAC IKE (mg/L) ")

ylabel (' EME")

hold on

legend ( 'i[EILE:15 ', '?|E|L§:25 Y, 71%”%{:35 Y, ‘]ELE145' )

plot (YY final(2,:),'r")
plot (YY final(3,:),'g")
plot (YY final(4,:),'y")

4
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o

YY final=[];

for ttemp=[10,15,20,25]

x sample=[6.8;100;9000;ttemp];
b sample=0.1:0.1:1.1; SH/KME
n:sample=max(size(b_sample));

SIS T 2 (Sample): PH=7, JE/KME=75NTU , BUKE N 9000L/h, I®E N 15,20,25,30

X sample=[ones (l,n_sample).*x sample(l);ones(l,n_ sample).*x sample(2);b sam

ple;ones (1,n _sample).*x sample(3);ones(1l,n sample).*x sample(4)];

SBP [ % T

Y=1[1;

for j=1:N

X sample test=mapminmax('apply',X sample,one{j,1});
an=sim(NET{]j,1},X sample test);

BPoutput=mapminmax ('reverse',an,one{j,2});
Y=[Y;BPoutput];

X sample=[X sample;BPoutput];

end

Y final=sum(Y,1);

YY final=[YY final;Y finall;
lv=(x_sample(2)-b_sample)./x sample(2);

hold on

$plot (Y final,b sample);

$plot (Y final,lv,'b-");

end

figure,

plot (YY final(1l,:))

grid on

hold on

title ('"PH=7 JBUKPME=75NTU /K& N 9000L/h")

xlabel ("#&JHH) PAC HKE (mg/L) ")

ylabel (' EiE")

hold on

plot (YY final(2,:),'r")
plot(YY final(3,:),'qg")
plot(YY final(4,:),'y")

legend ("IR/E=10","{@E=15", " E=20", "IRSE=25");
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