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MO HINH HOA CAC QUA TRINH xu‘ LY NUOC THAI BANG MANG NORON
NHAN TAO

Nguyén Ky Phiing, Nguyén Khoa Viét Trudng
Trudng Pai hoe Khoa hge Ty nhién, PHQG-HCM
(Bai nhdn ngay26 thang 01 ndm 2006, hoan chinh sira chita ngay 21 thang 09 ndm 2006)

TOM TAT: Mang noron nhdn tao ngay cang dwoc ting dung réng rdi trong thoi gian gan
ddy. Bai bdo nay xin duge dé cdp dén mét nghzen ciru img dung trong ky thudt moi truong. Noi
dung nghién ciru bao gom: (i) Tong quan dwoc vin dé mé hinh héa cdc qud trinh xir Iy nudc thai,
tiép theo (ii) Gidi thiéu so bg Iy thuyét ciia mang noron nhén tao. Phdn trong tdm ctig bai bdo tdp
trung vao (iii) Ung dung cho mgt nha mdy xir Iy mede thdi cu thé. Véi két qua di bdo cho sai s6
khd nho: MAE = 0.136055 va RMSE = 0.084701, mé hinh xdy dung trén ngdn ngit MatLab [95]
va mét s6 ddc diém cdi tién cé thé duge g dung dé du béo ddu ra ciia mot hé thé'ng xir Iy nudce
thai mét cach ddng tin cdy.

Tir khéa: Mang noron nhin tao, M6 hinh héa, Xir Iy nude thai, Ung dung cu thé, Ky thudt
moi truong.

1L.MG PAU

Trong nhimg nam gin d4y mang noron nhin tao ANN (Artificial Neural Network) ngiy cang
dugc mg dung ring rii trong cong tdc dir bdo, md phong & rat nhidu linh vue: tai chinh, ning
lugng, y hoc, tai nguyén nude va khoa hoc méi trudmg. Pic biét 12 trong Iinh vye k¥ thudt méi
trrong ANN ngay cang chimg to dugce vai trd trong mé phong cdc qua trinh xir ly phirc tap ma cac
cong cu md hinh hoéa thong thudng hay boc 16 nhimg nhurge diém cia né.

J Viét Nam hién nay, mic di d4 c6 nhimg hé théng xir Iy nuéc thai dwoc didu khién tu dong
héa nhung qué trinh van hanh céc hé théng nay doi héi kinh nghiém kha cao cia céc nhin vién vén
hanh. Céng viéc vin hanh ddi hoi phai tién hanh céc thi nghiém thudng xuyén rat mét nhidu thoi
gian va tbn kém. Néu mang noron dugc tmg dung vao céng tic van hanh céc hé théng thi s& hira
hen mdt hiéu qua cao hon va dang tin cay hom

Bai bdo nay trudc hét tong quan dugc vin d& mé hinh héa céc qua trinh xtr 1y nude thai, tiép
d6 1a gidi thidu so bd ly thuyét cia mang noron nhén tao. Phin trong tdm ctia bai bao tap trung vao
{mg dung cho mot nha may xir Iy nudc thai cy thé. Cudi cing 12 két qua va thao luin.

2. MO HINH HOA CAC QUA TRINH XU LY NUGC THAI

Mubn mé phong mot hé théng k§ thuat, ngudi ta phai tim cach nao d& mé ta duge quy luat
hoat dong cia hé théng d6. Hay néi cach khéc, ngudi ta phai ¢b ging tim duge mbi lién hé gitra
céc théng sb dau vao va diu ra cia hé théng.

Nhu ta da biét, hé thong xtr Iy nuée thai cling nhu bat ki hé thong k¥ thuat nao khac d&u bao
gom nhidu cong trinh don vi trong d6. Mdi cong trinh déu c6 m@t chirc néng neng, tAt ca duge két
ndi thanh mdt hé thong va ciing nhau thuc hign mét chirc ning tong quat, d6i voi hé thong xur ly
nudc thai 1a: bién ddi nude thai thanh nudce sach theo mét tiéu chudn nao d6. Ta c6 thé so dd hoa
céc cdng trinh don vi cta hé théng xir ly nude thai nhu sau:

Céc thong sé Qua trinh Céc thong s6 dau

dau vio, x, ’ xu ly, f ra, y; = f(x;)

Hinh 1. So dd dai dién cho cdng trinh don vj trong hé théng xr 1y nudce thai
Trong do:

x, dai dién cho cdc thong s6 diu vao nhu luru lrgng Q, BOD, pH, NH,"

seey
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Tuong tu y, dai dién cho cdc thong sb déu ra nhu BOD, COD, pH...

fo d@y dai dién cdc qua trinh xir ly, cé thé 13 bé ling cat, bé ling so b, bé aerotank, bé ling
cép hai, bé khir tring. ..

Theo cach didn dat nhwr trén ta c6 thé xem mdi cong trinh don vi 12 mdt ham sb nao d6 chia
dung méi lién hé gitta cic théng sb dau vao va dAu ra. Va ta ciing c6 thé xem ca hé théng 12 mjt
ham sb tdng hop cla nhitng ham s con nay. Trong linh vyc xwr Iy nude thai, hién nay ngudi ta
ciing cb géng xdy dyng mdt s6 1y thuyét dé tinh toan nhung hiu hét con & mire do rit don gian,
didu kién tinh todn thudng ly tuéng va két qua thu dugc chi mang tinh chét gin dng, udc lugng.
Ly do la ban chét vén d& rét phrc tap, hiéu qua cua mdi cong trinh xir 1y phai phy thude vao rit
nhidu yéu t6 ma ta khong thé xét hét duge. Thém vao d6 chét lugng nudc thai, didu kién moi
trudng chira dyng nhitng théng sb rat kho kiém soét.

Nhin m§t cach tc“)ng quét céc cong cy md hinh héa dugce sir dung d& md phong cic qua trinh xir
Iy nudc thai, ta cé the phén logi nhu sau:

e Theo diic diém cua dit lidu duge sir dung: ta c6 md hinh xé4c dinh (Deterministic), con goi
14 m6 hinh vét Iy va md hinh théng ké (Stochastic).

e  Xét v& mit phuong phép ludn, ngudi ta chia lam mé hinh theo nguyén ly chiéc hop tring
“White box” va nguyén ly chiéc hop den “Black box”. Ngoai ra con cé dang mé hinh két
hop hai nguyén 1y trén goi 1a md hinh Hybrid.

Nguyén 1y chiée hop trdng “White box”: trong md hinh theo nguyén ly nay, ngudi ta cb ging
md ta tAt ca cdc qué trinh xay ra bén trong hé théng bing cdc phuong trinh todn hoc. Ching han
nhur trong mot hé théng xir 1y nuée thai bing phwong phap sinh hoc, cdc md hinh dya trén nguyén
Iy ndy s& mé phong nhiéu nhét c6 thé cic qué trinh thuy lyc, sinh héa ... bing cc phuong trinh
todn.

Nguyén Iy chiéc hop den “Black box”: ngugc lai véi nguyén Iy trén, nguyén 1y “Black box”
khong quan tdm dén nhitng gi xay ra bén trong hé théng, coi n6 nhur 12 mdt “chiéc hop den”. Céc
mo hinh dua trén nguyén ly nay chi quan tm dén gi4 trj ctia céc thong s6 & dau vao va diu ra cia
hé théng. Va méi lién hé giira c4c thong s ndy dugec thiét 14p dya trén cdc cong cu théng ké.

e  Xét theo trang thdi, ngudi ta chia m6 hinh ra hai loai: tinh (static) va dong (dynamic).

Vit ly
Dit liéu .

Thong ké

Chiéc hop tré
RS Logic mo
@ Nguyén ly Chiéc hop den < i

. Mang noron
Ket hgp

Tinh

Trang thai

bong
Hinh 0. So 48 phén logi céc c¢dng cy md hinh héa.

Dya trén co s& ndo dé Iya chon loai md hinh cin thiét dé giai quyét vin dé dit ra? Tac gia
Baba clung cpng sy da x4y dyng mdt so dd cAy md ta cic nguyén tic clia qué trinh lya chon nhu
hinh 2.3 (Zvi Boger, 1992) [Error! Reference source not found.].

Qua so dd ta c6 thé phén tich duge mot sé diém sau:

e  D6i v6i mot qua trinh ma ta bEét rd duge hién tugng, dé mo phong né ngudi ta tién hanh
cdc thi nghiém v&i céc théng s6 dd nhan thirc duge, tir két qua thi nghiém ndy ta c6 thé xay
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dyng cac md hinh vét 1y (physical model), sau d6 sir dung mé hinh nay d& md phong qua
trinh do. -

e Débi véi mdt qua trinh ma ta chua hiéu duge hién tugng, hodc hién tugng rat phirc tap dén
nbi ta khdng md ta duge, ta cd hai hudng dé quyét dinh. Néu ta c¢6 thé thu dugc “tri thirc”
(knowledge) tir qua trinh d6, ta cé thé lya chon céng cu m& (Fuzziness) dé giai quyét. Con
trong trudng hop ta khong thé thu duge “tri thire” tir ban chét vén d&, mang (network) (&
d4y 12 mang noron) s& 1a mgt giai phap tét hon nhiéu.

Qua qué trinh phan tich tir hai so b trén, ta ¢6 thé thdy dugc mang noron 14 loai mé hinh ma
theo dic diém cia dit liéu no thude v& md hinh théng ké, xét vé mit phwong phap luén né 1a md
hinh theo nguyén ly chiéc hop den, nguyén ly ma ta khong quan tam dén céc qua trinh xay ra bén
trong hé théng ma chi quan tdm dén dir liéu dAu vao va diu ra cia hé théng d6. Theo trang thai, thy
theo (mg dung va cdu tric cia timg mang noron cy thé ma ta c6 thé xép né vio loai tinh hodc
dong.

Vi ta ciing ¢6 thé nhén thdy duoc ring mang noron la mét giai phép rit thich hgp cho md
phéng céc qué trinh xr 1Y nude thai von duge xem 12 bin chéit rit phirc tap, kho kiém soét. Thém
vao d6 su két hgp ciia cong cu mang noron vdi cac c6ng cu md hinh khéc ching han cdc md hinh
vit 1y, 16gic mo... nhu hira hen cho ra doi nhitng céng cy md phong manh, hiéu qua trong tuong
lai. :

Mang noron 4 céng cu md hinh va diéu khién dugc sir dung rong rai trong rat nhidu qua trinh
cong nghiép phi tuyén, ching ¢ thé 13 cac md hinh on-line (Ngia and Sj .oberg, 2000) [[10]] hodc
off-line (Lightbody and Irwin, 1997 [[9]]; Bloch et al,, 1997) [[6]]. Cac hé thong nhiing mo cling
duoc st dung rong rdi, c6 thé ké dén cdc md hinh on-line nhu (Fink et al., 2001 [[6])) va mdt $0
mé hinh off-line nhu (Kovacevic and Zhang , 1997 [[8]]; Zhang and Kovacev ic, 1998 [[12]];

Vieira and M ota, 2003 [[11]]).
Bit dau

Hidu duwoc
hién tugng

Cé thé Khong thé

h

Thi nghiém Khong ﬂlé
Céc thong sb
Khéng
A 4
M5 hinh vit 1y] Néu ...thi... Ham thanh Mang
A X Y
M3 phéng Ky thudt tri Ky thuiat mo

Hinh 3.Lya chon céc k§ thudt md hinh héa cho céc h¢ théng k¥ thuat

3.GIOI THIEU MANG NORON NHAN TAO

Mang noron nhén tao sir dung nguyén ly tinh toan song song bao gdm nhiéu qué trinh tinh
todn don gian duge két ndi v6i nhau. Trong mdi qua trinh nay, cc phép tinh duge thuc hién rat
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don gian, do mdt noron dam trach. Nhung chinh nhimg noron don gian ndy lai c6 thé giai quyét
dugc nhitng nhiém vy rét phirc tap khi ching dugc két ndi, té chirc véi nhau theo mét cach hop 1y
nao do.

Thl,rc ra, nén tang cia cdc mang ANN dugc dua ra vao nhitng ndm cia thip ky 50 nhung méi
dén diu thap ky 90, ching méi that sy duge chép nhén rong rdi va trd thanh cdng cu htm ich. Ly
do chinh 1a con ngudi da vuet qua duge mot s6 rao can v& 1y thuyét cling nhu sy phat trién manh
mé vé kha niing clia phin cimg mdy tinh. Thudt ngir “nhén tao (Artificial)” thuc ra dugc ding dé
chi céng cu tinh todn bing mang noron 13 san phim tri tué cia con ngudi chir khéng phai mang
noron sinh hoc & by ndo ngudi. Mot didu hién nhién ring qué trinh tim hiéu bd nio ngudi cé tinh
chit quyét dinh qua trinh phat trién cua céc mang ANN. Tuy vay, khi so sanh véi bd ndo ngudi, co
ché hoat dgng ctia mang ANN hién nay con & mic dd rit don gian. Thém vao d6 mang ANN
thudng duge d& cdp nhu mdt mang két ndi khi kha niing tinh toan dwoc nhin manh hon 1 tinh
chinh xdc v& mit sinh hoc. Néi céch khéc, tinh két ndi gitp mang noron thyc hién nhiém vu cia
minh chir khong phai ¢ géng mé phong chinh xéc phﬁn nao dé cia mdt qua trinh sinh hoc [[3]].
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Hinh 4. So dd minh hoa mot miang noron [[1]]

3.1.Nguyén tiic hoat dong ciia mang noron

Mang noron bao gdm nhidu don vi dugc lién két véi nhau theo mot cach nao dé va cho phép
ching trao dbi thdéng tin véi nhau. Cac don vi ndy duge xem la mot noron, hay mét nit, 1a nhimg
b phén xir Iy rit don gian. Kha nang tinh toén cta timg don vj nay rét han ché bao gdm mot phep
cong céc tin hidu diu vao va mdt ham truyén tinh toan tin hleu dAu ra tir gid trj clia céc tin hiéu ddu
vao di duge cong gdp do.

Céc tin higu déu ra (output signals) niy c6 thé dugc goi dén cdc don vi (noron) khéc bing mdt
hé sb nao d6 goi 1a trong s6. Céc trong 6 nay lam ting cudng hay giam thidu tin higu ma cac
noron trao d8i cho nhau. So.dd ciia mét noron don vj ¢6 thé duge minh hoa bing hinh vé& sau [I513:

Input  Neurcn wih bias

| R I R |

P ¥ un

b

L O LR
a = fiwp—b)

Hinh 5. M hinh mét noron don vi (a) McCulloch va Pitt, (b) biéu di&n toan hoc

Mic du nguyén tic tinh toan ctia mdt noron don vi rét don gian, nhung khi dugc két hop véi
nhau theo mdt cdu tric nao dé, né c6 kha niing xAp xi nhimg ham phi tuyén rat phtic tap.
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3.2.Ph4t trién md hinh mang noron

Khi phat trién mdt mé hinh mang noron ngudi ta thudmg thyc hién theo cdc budc sau déy:

| Thuthép vaxir Iy so bg sb lidu |

I Xdy dung m6 hinh ]

y
I Téi vu héa mang (Luyén mang) ]

y
l Kiém chimg mang I

| Khai théc mé hinh |

Hinh 6. Céc budc phét trién md hinh
3.3.Ung dung mé hinh mang noron nhin tao

Sau khi mdt mang d3 duge xdy dung va kiém chimg, ta c¢6 thé dua ng dung theo cic huéng
sau:

e  Sirdung md hinh cho cong tdc nghién ctru

M&t mang noron dé duge luyén vai mdt co sé dit lidu déy du s& 1a mét coéng cu rit tét cho
cdng tac nghién ciru. Ban thin mang d4 chira dyng nhiéu thdng tin v& qué trinh ma n6 duge "hoc"
nén ta c6 thé sir dung né khao sat mdi lién hé giira céc thong sb trong qua trinh xir Iy nuée thai vén
duge xem 12 phire tap, diéu ndy ciing htra hen gép phin hoan thién hon cac Iy thuyét cia céc qua
trinh x{r Iy nude thai hién nay.

o  Sir dung md hinh cho thiét ké

Trong qué trinh thiét ké bit ctr hé théng nao, cc qua trinh xir Iy thudmg duoc wée tinh théng
qua céc cong cu md phong. Céc mang noron sau khi da dugc luyén to ra rat hiru ich khi thiét ké
céc hé théng tugng ty ma né di dugce luyén. Mang s& cung cdp cho ngudi thiét ké cac thong tin
hiru ich hd trg qué trinh ra quyét dinh va chon lya céc thong sé vén hanh cta phi hgp véi céc
thong s6 d4u vao cong cu hé théng cin phai thiét ké.

e Sirdung md hinh cho t6i wu héa hé théng

Téi wu héa cdc qud trinh c6 thé hidu & cdc gée dd khdc nhau. Téi wu héa qua trinh ngoai tuyén
(off-line) nghia 13 ta mé phong qua trinh sao cho ching dugc vén hanh t6i wu, két qua s& duge sir
dung va kiém chimg trén cdc hé théng full-scale. TSi wru.-héa qud trinh truc tuyén (on-line) duge
hiéu ném na 1a qué trinh t8i wu héa thue hién trén céc hé théng kiém soat chit lurgng cua cac hé
théng xir Iy dang hoat déng: Cho dit 12 ngoai tuyén hay truc tuyén thi mang da duoc luyén dong
mot vai trd rt quan trong. Ta c6 thé két hop mang noron cia ta vao cdc hé théng kiém so4t khac
nhu "Model Predict Control (MPC)", "Model Based control (MBC)" hoic bét cir ki thuat kiém_
sodt nao khac.

4. AP DUNG Cy THE

Viéc dAu tién 1a xay dung md hinh dé chay céc s6 lidu thyc té. Nghién ciru di x4y dung dugc
chuong trinh trén ngdn ngtt MatLab véi cdc chirc ning: xir Iy so bd sb lidu, tao mang noron, luyén
mang va lgiém chimg mang, t6i wu héa mang dé x4c dinh sé nat 4n va s vong 13p t6i wu, v sau
ctng 12 hién thj két qua bang db thi.

P& minh hoa {mg dung mang noron nhﬁq tao, kiém tra hiéu qua ctia md hinh d3 xdy dyng
dugce, nghién ciru da sir dung s6 lidu cia mdt s6 tram xir Iy nuée thai trong va ngoai nude. Bai béo
ndy chi trinh bay két qua cia trudmg hop nha mdy sita C6 Gai Ha Lan. K&t qua cla céc tram xir Iy
khéc ban doc c6 thé tham khéo & tai liéu [[1]].
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4.1.Hé théng xir Iy nwéc thai nha médy sira C8 G4i Ha Lan

Song chén rac|—»{ Béd »| B& Aerotank |—»{ Bélingll |—»

idu hoa
7 T Piura
PR +

e

|

|

|

Piu vio San phoi bun |¢—-—-+ Bé ling bun
y
| ___| May épbin ja—— - Thing chira bun

Hinh 7. So d3 hé théng x\r Iy nudc thai nha méy sira C3 G4i Ha Lan

4.2.Thu thip va td chirc s8 ligu

S6 lidu duoc thu thép & cdc vi tri d3u vao va dAu ra cia hé théng vai nhitng dic trung nhu sau
(s& dugc trinh bay & phin phy lyc):

e Céc thong sb d4u vao bao gém pH, luu lwgng Q, nhu chu 6xy héa hoc COD va chét
rin lo limg SS.

o Thong sb ddu ra: COD

e  Sb méu quan sat: 88
Dit liéu sau khi thu thap dugc tb chirc dudi dang 1 x 3 cell nhu sau:
CGHLip= {4x1cell} [4x67 double] [4x21 double]
CGHLopCOD = {1x1cell} [1x67 double] [1x21 double]

Dit ligu dAu vao: gdm cb 4 thdng s6 pH, luu luqng Q, COD va SS8. Dir liéu dugce chia lam hai
tap: tap d& luyén mang 12 mdt ma trén [4x67] va tip dé kidm chimg 12 mot ma trdn [4x21].

Dit liéu dAu ra: c6 mot t_hoqg s 12 COD. Dir liéu dugc chia 1am hai tap: tip dé luyén mang 12
mdt ma trdn [1x67] va tip dé kiém chimg 1a mdt ma trén [1x21].

4.3.Két qua
Tiéu chi duge chon trong qué trinh luyén mang va kiém chimg mang |a MAE va MRSE.
Sai s6 MAE (Mean Absoluted Errors): sai sb tuyét déi trung binh. Bugc tinh todn nhu sau:

Z#

MEA = s , trong d6:
n

e ¢ 14 sai s dy bdo ctia quan sat thir i
e T 13 gid trj thyc té ciia quan sét thir i
o »nlasb quan sat.

Sai s6 RMSE (Root Mean Squared Errors): sai s6 binh phuong trung binh gbc. Pugc tinh todn
nhu sau:

, trong dé:

o i va ncd ¥y nghia giéng hét nhu trucng hop MAE.
Trong ca hai trudng hop, ¢, = P;— T, trong d6 P, 1a gid trj dy bdo clia quan sét thir 7.

Trude hét ta tién hanh tbi ru héa mang va chon dugc sé budce 13p t&i wu 13 13. véi tiéu chi
MAE, két qua luyén mang va kiém chirng mang v&i 13 vong'lip nhu sau:
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ng mdi lién hé gitta MAE va s6 niit dn nhi sau:

uyén ma
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Trong truong hep ndy cho sai ) MAE =(.367391 va RMSE = 0.135688.
Qua trinh kiém chimg mang:

Qua trinh k.lern cht:rng mang clia "LMIOSIM '
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Trong trudmg hgp nay cho sai sé MAE = 0.136055 va RMSE = 0.084701.

4.4.Théo luin

Qua qua trinh luyén mang | noron cho tip dit liéu thu dugce tir cdc nha mdy xir Iy nude thai cong
ty sita C6 Gai Ha Lan, ta c6 thé rit ra dugc m(jt sb két qua sau:

Trong sudt qué trinh Iuyen mang, sai sb ¢6 xu huo’ng glam khl sd nht 4n ting nhung trong qua
trinh kiém chimg mang thi sai sb s& gzam dén mét gid trj nit 4n "tbi wru ndo d6, sau d6 s& ting tro
lai, qua d6 ta c6 thé thiy dugc sb nit 4n t&i wru ctia mang 13 10.

Str dyng k¥ thudt luyén mang c6 so sanh mjt cach tu dong sé& tranh dugc tinh trang qué khép
ciia mang, giam dugc dang ké thoi gian thir va sai dé xéc dinh & thé hé luyén ndo mang s& qui
khap. .

Nhe ap dung thuat toan t6i wu hoéa luyén mang lién tuc lip nhidu 1An ma két qua thu dugc én
dinh va tot hon nhiéu. Dic diém cia thujt todn mang noron la c6 thé cho ra nhing két qua khdc
nhau trong nhitng 14n luyén khic nhau, do d6 cé thé cho ra sai s6 khong &n dinh. Véi tién trinh lap
1@1 nhiéu lan, mm 1an se chon mang cho sai sb nho nhit. Nh& vy ma khoang bién thién sai sb s&
én djnh mic dii 6 nut 4n ciia mang cho két qua tét nhit c6 thé thay ddi.

5. KET LUAN

Két qua v& mit co ban da tién hanh nghién ctru img dung k¥ thudt mang noron dé dy béo chét
lugng cia mot hé théng xir 1y nude thai ca vé ly thuyét 13n p dung thye tién.

Két qua dat duge rat kha quan, mang noron cé thé du bao két qua déu ra cia hé thong xir ly
nudce thai véi mac do chinh xdc hoan toan cé thé chép nhén duge. Sai s6 MAE = 0.136055 va
RMSE = 0.084701.

Pi x4y dung chuong trinh (mg dung mang noron cho dy bao chét lugng dAu ra cia mot hg
thdng xir Iy nudc thai. Cling véi thuit toan toi uu héa mang noron khi cho s6 nit an thay doi dé tim
ra cAu triic mang t&t nhét, chuong trinh d3 thé hién rd wu so véi chuong trinh mang noron cla
MatLab. '

Thuét toan t&i wu héa qué trinh luyén mang 13 mét budc cai tién so véi cic chuong trinh (mg
dung mang noron théng thudng, ching han nhu MatLab. V&i qua trinh Eip lai nhidu 1in va ghi
nhén nhitng mang cho két qua tot nhét sau mdi 14n l3p, ta c6 thé chon duge mang cho két qua tdt
hon va sai s6 dn dinh hon.

Trong cdc nghién ciru tiép, nhom tic gia s& tiép can va dwa thudt todn di truyén vao dé nang
cao d6 chinh xdc cuia bai to4n.
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MODELLING WATER TREATMENT PROCESS BY ARTIFICAL NEURAL
NETWORK

Nguyen Ky Phung, Nguyen Khoa Viet Truong
University of Natural Sciences, VNU-HCM

ABSTRACT: Recently, Artificial Neural Networks (ANNs) are applied widely. This article
presents an application of ANN on environmental Engineering. Research includes (i} Review of
wastewater lreatment processes modeling, (ii) Brief of theory of Artificial Neural Network, (iii)
Case study. The predicting results are rather small with MAE = 0.136055 and RMSE = 0.084701,
this MatLab based program with some innovated characteristics can be applied for predicting of
the outputs of a wastewater treatment plant reliably.

Keywords: Artificial Neural Network, Modeling, Wastewater Treatment, Case Study,
Environmental Engineering.
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