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Determination of Dosing Rate for Water Treatment
Using Fusion of Genetic Algorithms and Fuzzy Inference System
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Abstract

It is difficult to determine the feeding rate of coagulant in water treatment process, due to nonlinearity,

multivariables and slow response characteristics etc. To deal with this difficulty, the fusion of genetic algorithms
and fuzzy inference system was used in determining of feeding rate of coagulant. The genetic algorithms are
excellently robust in complex optimization problems, since it uses randomized operators and searches for the best
chromosome without auxiliary information from a population consists of codings of parameter set. To apply this
algorithms, we made the look up table and membership function from the actual operation data of water treatment
process. We determined optimum dosages of coagulant (PAC, LAS etc.) by the fuzzy operation, and compared it

with the feeding rate of the actual operation data.

Keywords Fuzzy inference system, Genetic algorithms, Water treatment, Optimum dosages, Feeding rate

1.AE

A gRAN 459 A maq FYHe FEFY
ge 9495 pH, gZeEE, £&5 o8 /M EHAAUT &
47p & v EFFYANAEY ETHA KFYFS HFAAAR
BE BYHY 5 YE AR FETFLN MFAIL] EAsA
AANz = Aol & 4 itk olHF EAHL 4F =
qAYAA A-HAEE AN FEFYES ZAHTR A
s AA $dgAdME APl 28HE A, =19 A3,
A2 Algte] abo), FEAHY BHFOZ ol Fo] &AL 3
o}
FEZQEAAN e s AMImAE A7 A F
N2 BHH3 Ao AAE FERUYF MHE SC
D(stream current detector)t M} A4 (zeta potentia)&7d =
Ze ANE olf8td MFAL F2 ARE Jd S5 AT
Hol=wAolE APFIASE HolH3l EXNZE FAH
ol i, Mol o A 2 % gl o AF{FYE
ARSI gL Ho= HY=d % el AFHIL Ytk &
AAHARE EQZ ¢ £33 294¢ FIE BAHY ¥
We 43E mdae] 71F, A, A BE2s 45%, £3
o 2 W AR ARFHe2 FFFYUTAEE ZIedA
B8t} Jar-test® ol &% APAWHA % FHE FEY
W[9], HRAH=Zol o MY[7], 2T Tuel AT WYL=
sAgnE TR oF SY10le] A7 Uth &
=REAME FALGRHES HAFEAN LY A& o 834
A4 $ANBE A8 GEE AAEYI, HEN F
2 ®(lock up table)st #W¥ 4 ¥=(membership function)& °l
£5ta] Shgol ALREHA e 10043 FFAAEE HA

Austel $UAFUEE Avsgon, 42 ¢4 FEFUE
souladFe A S,

2. AFAYEA

AEA" dFFYTAL A $JAA ¥ A FUH
dgL, FEaAdFoz FEHI, 2 FH22e DYFFE
24(qt%, ¢EAE, pH, 2, A7A=EF)Y B4 dY
A FAH BHASOIF, Az, 3 AR gE 45 £
Fae] 2 s, Ay ohlF Alxd, YA F 2HF
A4, 239 ¥PELE & 5 A8l s RV 1%
T, aFgeln, FAZdE AYE, A5Ld FRE 53&
Ax i, 1 ARBET g AN SHAYE P A A
o] "}

BUAracLAR
L dile Bdele)
LLLELES P
HYANRHA

BOUANY A
eAANT AL )

Ll CYED
ARNT-4E 20N ofdh I

39 1L AFAEATAE.
Fig. 1. Schematics of water treatment process.
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Fig. 2. Fuzzy membership function.
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Fig. 3. Block diagram of dosages control for water
treatment process.
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Fig. 4. The cycle of optimization with genetic algorithms for
look up table and membership function.
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Table 1. Threshold values of input and output variables.
L NB NS ZE PS PB
gx 50 | 250 | 450 | 650 | 850
pH 6.5 7.0 75 8.0 85
eZex | 200 | 350 | 500 | 650 | 80.0
T 0.0 | 100 | 200 | 300 | 400
LASF<{& | 200 | 350 | 500 | 650 | 80.0
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Table 2. Value of initial setting.
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Fig. 9 Membership function of turbidity.
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