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Abstract

When using the MBR system for wastewater treatment, it is often encountered that a large amount
of sludge is trapped on the surface of the membrane. This phenomenon will cause membrane
fouling and affect the effect of the MBR system in treating sewage. Therefore, the problem we need
to solve is how to predict the MBR. The amount of sludge in the system is used to clean the sludge
in time. In order to solve this problem, this paper uses the improved multiple linear regression
algorithm based on Haar wavelet analysis to predict the apparent yield coefficient of sludge in
MBR system. Through experiments, we compare the predicted results with the actual system re-
sults, and find that the algorithm achieves the expected effect of accurately predicting the appar-
ent yield coefficient of the sludge, solves the problem of predicting the amount of sludge in the
MBR system, and improves the processing of the MBR system. The sewage effect has a certain
value.
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1. 5|8

LRGBS R —, TR B IRZ R 5E, A MBR BORBEATTS KA B /& 3
LR R TR [1]. MBR ARG BB 7> B BRI AE AL B EORARES S A HR, MBR &4t
RIS MR AFERRA R, /£ MBR RGUSATI VGRS MR, I I8 K7 3Rk AR Ik 25 8
TR B [2]. HEEE RERIST A KERTG VPR B AR, XLl B 107508 2 smi R
Z3 A AALFRTG K IR Pl ASRATTZE M R ) ) Lt 2 an T 3000 MBR AR 48P )95 e &3]

FIHATAIE, W MBR RGEMRRIAGIRZ A, EASCH, FATRA Haar N Hroxt 22 o2k Bl
S SO (AR ROR TIN5 Y W7 5 AR K. 2 Ju e VE Bl A S0 AR 3 F e i 234, IR ez
WRE AT LR H 2% Tu ik (B A SRR A7 AE T 25 R iR ZE R KK IR [4], 170 Haar /MBI M mT BAX I ZRAE A
Hn i 2R AL B AR, REOEIR m T AS RAOKERE . WEFURIL, AT A TRY m] DL A b FoU00 s e 2 WL
RRH, T I MBR R G0 5 Ue E  ) #

2. MEEIEEFN Haar S EE
2.1. —&METE*

— LRV RE R W H A FE, - n R AEE R R AN AR RS AN RS R (A
RAMEE, ERUFAPHNLEAM I R R PRAS]. ok RBABA T, Wi x 5 y AFAEM
KT, A — B RABAY =+ Bx, + .0 =12, n YHI—TELMEFA T TRy = a+bx). Forf
a+ fx, For x, 5y, ZIEPIMHRRR, y, RRIMEEME RS, B HEEENLRZE: b NEIHE LR
K, a NEVEBEENBIE. (ERE o, b1, BATAB/DZREKIH o, b, W O(a,f)=D 7] =min,
ZHHETEE 0, b IMAR)FIR.
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n 1 n n
bz;xiyi_n[;xij[;yij (1)
n z_l n 2

FETHE — RV A 5 F2 )5, A T SRR S — o2V R A 7 R IE M, R R R E. 1E
— TGRS, BATTRT LA UL B RN RAT B AR Z2 B KD, UL BE RS SIE P B s AE (8l )
thy=a+bx IR GBI, SEREEA, NRERSMA, RZIUMBRERSHA.

2.2. Bk EVAEE

2 UM A VA B0 O A B R SR ER R R A B, ERMARZ AN AL RS — AR (A AR
RIVEIE6]. 2 Tude A SVEM — Je &AL R SR BRI, AR IR LA B 2 [AFAE R SRR &R,
L2 e St AR (A K (Q2) M 2 TR PE RN AT R (A K3)).

Vi =Byt Px+ foxy oo + L X )

Y=by+bX, byX, by x =12, 3)

é\ﬂ:(ﬂo’ﬂl’ﬂz’ """ 5ﬁm—l)T’ :é:(boabla """ ’bm—l)T’ 7:(705713723 """ ’}/m—l)r’ E:‘?ﬂ%ﬂi%ﬂ%ﬁ
MR, 7 ABRERE: Y =00 ,) » X AFRERQIEIHERE . 3757 F2(2) 5 B B K
Y=XB+y SRS BRATEMAB R B T o F— e AR, FIH BN “SREERR M E 3,
Zidit e f=(X'X) XY .

FE2 RSN BN SE v SARZEIT,  [FIAE AT DURI 0L 6 B2 AR R/ SRAT R IR ZE 1 K/, AR HLBRATIA
ISR REL R IR/ KRB B ATEEE, HP0<R<1. HHHLRHR BmT 1B, BAVHERNIE
B, MNARZUBN, R R AR, AR AR ZE R

2.3. Haar /WE ST D RS EWE L

1€ Haar /NG AT Y, JA1BER v, REA RN §(2/x k). k € Z,x € R BT BELALRR I 25 1), W7, /2

HARLH del//(ij—k),dk e R WA BB U Z A [ 7] W REABEE S hEAES, A
keZ

ZRHE ST o R BR LS, BIRRRES PR TV, BARTV, MES, BESHEAY, =V, oW,
R AR N BBV, =V, OW, W, @ @W,, Bl f. = fi+wy+-tw,
(w, =Y djy(2x-k)eW,, f,=2clp(2/x—k)eV,), EFBILMETHMBRT HTARELM, UET
SHES M, 151 SIS HA T Haar AN MR FE(8].

Haar /N BB SR MREERS TR, B f = +wo+w+eetw, Hodt R w, A5 &
fo(x)=2cp(x—k)eV,, w,(x)= Zd,:’l//(Z"x—k) ew, o 2 BEIMVEAMAEA | Haar i EAEFE,

kezZ
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Figure 1. Schematic diagram of Haar wavelet decomposition algorithm
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Figure 2. Schematic diagram of Haar wavelet reconstruction algorithm

2. Haar /R EWE L REE

A5 SR Haar /N 43 039 5 B8 W) 000 (R A SRt 22 70 ek [ VRS B AT H A 9]«
3. Z Itk tEOYaEEE MBR RN A
3.1. ZR&EMREAEZENSRERMZEZRENITE

fE MBR #4iH, AT AR TG TR R 2 K80 Y, /N RET = RGP 5 &, Y, 32
H#=A X AEYIHREE), SRT (151 #), HRT (K/1IEREEE), ¢, —c, (FHI/K COD K& %)M c, (i
KE FIEW COD WREZE). TERIH, N T IHHEAFEIRAIA v kEoR Y, i

WA 3 P BB SR TS Ve R R R Y, . 1264 1000 25 FEAR SR A B 1 v kil
G2 U ME AR (Y B E A RE A @) FR), X 1000 FE00E 28 50 2R 80 S5 1 X FIAERE
Y, $et 1000 ¥ 51 (X, SRT, HRT ¢, —c,,c, - ,,, ) SLBII REARELR A E RERE X 1, 1000 2% (v, ) 4Ky
PEARBARAF AL RE ¥ b, SRR /N RS B, BJE M5 2 ek A R, Aok
B 3 B R

sup

C. —C,
Yo—l SRT i sup (4)
X HRT SRT

3.2. KR SHT

RS, AL T 3G A R RS T B AN 3 s A AR EEAT K, SE A I
RIseIe B 4, BRSO 2> B &L 3 s R RSR B 5 Y R R R EOFHHEMA R, AR5
R PRI S RN R RGEAE RGO EE, X RS RN 1 A 4 PR, WgEsin 8 SRR WIZ A Y RS e s
WG EEREOLIIEL 5 Fror, WFFCRBIZR TS TS 2 (LG FERRR BT 1, RUIIZ IR 0 & EB e

4. Haar /VE S #r3t % o &kt B Z RO BG#H
4.1. A Haar NESHRGEA 2 &M EFEE

HIT T 2/ 2 TRk [ml VA 50 5 AR il — N IR B AR AR B X RN A, (RS B AR AL R A8
TR ZER R, XU ZR B AR AR B X Bl 70 A A5, B DARAT TS I SRt 4R
X RVETAC R, AR AT 5], DLHRIE B3R w2z A PEATR N R Z2 1 H

XTNREHESRFERE X LU = AP, 55— DX FERE X BEAT Haar /NS, X RIEATR R —Z
WU 15 5 D AR A B S A A A B (A R AR ), ) I A R A S R {EL AT
B BRI, X IR R BB R (w) = wT (W] > )5 58 =X AL FR (9 85 /Np 43 AT Haar /MR
¥y, SRR IS BR R X0, KRR A ISR SR X R B AN A 1, AR A A
XA 2 TRE AL NSRS, ARSI P BATR A 6 s A ROR B v, .

4.2. KR STHT
FESE T, BATE R 6 Prosrisiiy, SRJREBOLTE KA R R T B s A A % e
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Table 1. Table of apparent yield coefficient of sludge under steady state (30 degrees Celsius)
* 1. BERSTEREMTEREFRGB0C)

X SRT HRT ¢ —c, € —Cy Y SEbRE Y TRME
2432.8 9.4 52 269.6 2933 49195 4.9904
2042.1 8.5 6 246.1 248.6 42727 4.1097
2433.8 6.9 6.8 216.9 295.1 2.2947 2.2890
2005.9 54 6.3 248.7 235.8 2.6880 2.5248
2230.7 54 6.8 282.5 201.4 2.5034 2.5350
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Figure 3. Sludge apparent yield coefficient prediction model
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Figure 4. Relationship between actual value of sludge apparent yield coefficient and test value
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Figure 5. Fit test experiment
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Figure 6. Improved prediction model of apparent yield coefficient of sludge
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Figure 7. Improved fitness of the predicted model
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