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A Study on the Determination of Dosing Rate for the Water

Treatment using Genetic-Fuzzy

-3}

Z o] 4

(Yong-Yeol Kim and E-Sok Kang)

Abstract

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

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

with the feeding rate of the actual operation data.

Keywords: genetic-fuzzy, genetic algorithms, fuzzy system, water treatment, optimum dosages, feeding rate
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Fig. 1. Schematic diagram of the water treatment
process.

FA7E ARE, A5eQ TS 542 /AT 3
o e A9 AR Ut FAHFE AAS
Brke 570) FRsAE A% AWrlEez S
g, By BAHY A5EY He £8P0
2 $39 9%L WAE $AAA BE 5 A% ®
F GAR FAAS BT 2 SIWRRET} 9S 7
M $YAYE @A st Qo] D1l

HI. #8-Hx| 2d22F

T3 ¢n8EFS Fsle] YA HAYEF} Az
o AEE e E HYHH FHHF gmalFolh A,
o], Eddo] AR gEd gL HAshedH
Aeddo] thsol g8HE EXANA EFFSUT AT
x| Atz wet b gy HFYEE HAgF
o ANL EAY MAAwHos Z ExEe A4z
A HEFUE U ARES FHrrde, AZEs)
275 S GAY e Aol HHo A
gE5& 2A st FFPAo T FHAES /1R gy

& @AlCl Btk gol PAE o] Aale] Asids
AA QA BFae Fo wigkory AFPHTh A A
AFEr)l $43 BAdo] AdEy, Az} e
EAEL meiEAw o 22 Wdoe s ARG %3
ot AYARA ) ME AFE § B B ti n
w7 olFAA 4 Exgd] digt A¥Ert A
ole} Fo] M wuirl AAHoE gAE FE= X
T olETOEE K& EXEE 4L F g "R
EddHo| dAAE AFEET BEAHo g Eddols &
A9 7+ B APgoz AN L wujel A AL
48 o F23 {FAUAY 27 £4L TolFAY A
< & ARO]-012]. e Al &L 2o 4R
3t Fed) AAABAGNE Ede)r)t 2y dF
o] Horng HE A HAsu wujeL A 3ty
UAH oz gajo] o]RAEE F}

2. HE|A| AR

v Hola chisAe AAYS ez ) HA
Aol71e} AR Y 1YL Ao FeANA] £33
AeS SF3eH ol HAAlaHA Azdzm gk
HAA 2" A HRFHH FEAJez FHEH
At #HXFEAL (D 2 P9 HARAES A&
3t gl EEEsr 2480

S

fr duoaln ot o

IF TU=ZE and pH=PS and AL=ZE and
Tem=PS THEN LAS=PS o))

o714 TUE 958X, pHE pH, AL:® 4ZdE,
Teme &, LASE $AAE e, FE24d3o=
= 98 2571 doy M go] At HA-HY
FAF A (min-max gravity) 33 Wasly AFGME
atelz} Hon} Aljbe] vlmA 7hdd UFH-3 FAFA
(product-sum gravity) & #-&3tdrt. HA|FE] A}
S5 gddee BE3IH FRAME Aozt A
Rout Agtol] GG HAHE ALY TARFES
U5 8% ¥ 5g 5t FA 4o 535
Aol Ags Wu4g s g4l WHgE
9 gl AR LAa(support element)$! AZE #
AHRAE 247 A 3lste W3 o)5HARdY 7
27} AT Folsol 9T HAZNE AAEIY oj=
Wol A5EA ¥ & FgdeR va AEsFY
[12}-[15].

3. FN-HAAAY ‘

A 2" g ol HE S HE(lookup
table)ot WAHHETE FAE dojgt. nE BlMY
GAFEAS Ze A" 73S des] JEY A
4 Aol AP ojs) TS d& A3 F@
Holx e &3ly] W&ol FHo FSRE AA
71% 4% g £33 ¢85S Y 2WAE e
THII, FHAHJA HAsPo] w2 oy, PaahAA
2 i HF £PANE BEsAe Ei3le gHe
ZEA3 ek metA ojgl Ze dEe M Hastd
HHgtE A4 FYEL AAFRA HAALH A9
ZeHe LR E fd dudEe E9E wg
3t S¢S B A3 AN 2" FAHSYT, F
48 AAAN2HoR HEFEHS A FUSL ZH
stcHel111(14).

SHA FYE 2HE JF3Er] HAME T3P
2 29 BEF¥sg E & Hasrde FLSE oy
HArE TS Aotk whAd f4 YR ZNA =
HEE & HUSMIIEE 3] o|RoAEE
2FFAE ANIEAZ BAs o) Fvh WP whye)
< o8 7HA7} JAT B =FME ()9 2o B3
T 955 HPEFrE AMetgh

_ 1 " |RLAS—CLAS
E=Ng RLAS (2
f=1/E (3)

o714 RLASE AA FUE A FYsol1,
CLAST HAFE g3l A" ¢34 FUE, 2
2l N A8 9 Aotk

B devlelz A" ZF5 EXE Ted AF
Hog AMdE 3Y WL e 9 savels A
g2 AZste RAoltk FSH Aol 9EuS 471x
of 3l HAPASFe] F£2 52 I FRE G 93y



878

5114 = 62571419 BRI 7] Bty W4ddao)
5o dEES 4Rl 4 AdEwgsEg oy 29 2
< @ugee) XX QA(support element)9] A2+
FAH 47 1304, ol5ddad 718718t A9 %
2271 1048 9ol & 5270, 409 B2 FHSATH
5].
4, SMaf HoixH
A Y EL o Sl gae Fsio =
gl FAZE dAsHA FAT AHF ge BEIA
© %3, deeFAAa Fo FEste 2gr FolA
g 23t TS E WA A=l viXE 93] F
o o Ao HIsed 2e Aol 428
o

—

A

Ao 0)d3 EAE A A5 gNg9Le 23
sttt EAFYETRY 24 FAXNE AAstY A
g 2 XIS EHAIE S AMEEYE
g, o] FAXNEZ &3 e 244719 AR w
£ A0 243A "ok

23R (ookup table) HAHsllME s =A
of w2 Wy duzgier FAE Exde fHd
Aot APer}h b 4 FERE QAP 0B
A d3d FIE= WA E FHsSAY, $3A
FHES A sl AAFEY W o]gHT) 3
+E9  HFs) Rotete ¥4 (membership
function)& HASIAIZIH Fo] wz2x, FEEE Al
ZFealRer. g 274 $£4895d2 Ay
AE w5 T g9 Ed, olF oA A
FAGEEG A Faz BIAA £ FES
w2 FEI=E 3] Aste WeigdHr ARash
HAzlsted O3] 271 HHE o] &3tH
BB EO A2 W PESel HHE
(4) 2 18 29] (@)} Lol AT 2R84
A2y BAF &AL AL BN olFsty Ao W4
352 "dAase weld. A7 4 & EHes
F¢ olFFE vehlie BFoln A4, & EHEESY
A2g AP atboth

e R &

1

—

|
|
1
1
|
!
|
]

Ap Ay As A Ar Ay Ap
(a) 2% AW

o> - — —

Y

l

|

f
j ¢ a; b; ¢ aj
(b) o|5HAAY AT

O 2. HA WS,
Fig. 2. Fuzzy membership function.
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Fig. 3. Block diagram of dosages control for the
water treatment process.
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Table 1. Initial threshold wvalues of input and
output variables.

3 =5 NB | NS | ZE | PS | PB
Bx 50| 250 | 450 | 650 | 80
pH 65| 70| 75| 80| 85
dzee 200 | 350 | 500 | 650 | 800
e 00 | 100 | 200 | 300 | 400
T3 FdE 200 | 350 | 500 | 650 | 800
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table and the isosceles triangle membership
function optimization.
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