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lkjka’k

tkj ijh{k.k dk mi;¨x d©;xqykaV dh b"Vre [kqjkd d¨ fu/kkZfjr djus ds fy, fd;k tkrk gS] ftlds
fy, vf/kd le; dh vko’;drk g¨rh gSA Hkkjr esa] tkj ijh{k.k esa nsjh ds dkj.k ]ty 'kqf)dj.k çdYi
(Water Treatment Plant (WTP)½ esa d©;xqykaV dh [kqjkd fuf’pr vof/k ds n©jku fLFkj j[kh tkrh gS]
ftlls d©;xqykaV dh de [kqjkd ;k vf/kd [kqjkd g¨ ldrh gSA ftlds ifj.kkeLo:i ty 'kqf)dj.k
çdYi esa ikuh dh v;¨X; 'kq)rk g¨xh] blfy, ty 'kqf)dj.k çdYi ds varxZe (inlet) ikuh dh xq.koÙkk
ds vuqlkj d©;xqykaV dh b"Vre [kqjkd d¨ fu/kkZfjr djuk t+:jh gSA

;g 'k¨/k dk;Z ty 'kqf)dj.k çdYi esa b"Vre d©;xqykaV [kqjkd dh Hkfo";ok.kh djus ds fy, Ñf=e
raf=dk usVodZ (Artificial Neural Network (ANN)) nf̀"Vd¨.k d¨ ykxw djus ij dsafær gSA ty
'kqf)dj.k çdYi ds varxZe ls lacaf/kr vM+rkyhl eghus dk nSfud ty ijh{k.k MsVk tqVk;k x;k gSA QhM
Q‚joMZ U;wjy usVodZ ¼FFNN½ d©;xqykaV e‚My dh mi;qDr lajpuk d¨ fofHkUu çf’k{k.k dk;ks± d¨ ykxw
djds çf’k{k.k vkSj ijh{k.k ds dÃ pj.k ä ds lkFk LFkkfir fd;k x;k gSA ty 'kqf)dj.k çdYi esa d©;xqykaV
[kqjkd dh Hkfo";ok.kh ds fy, QhM Q‚joMZ U;wjy usVodZ ds pkj Ñf=e raf=dk usVodZ e‚My fodflr
djus ds fy, lcls vPNk çn’kZu djus okys ysosucxZ&ekDokZMZ (LM) vkSj ck;sfl;u jsxqyjkbts’ku (BR)

çf’k{k.k dk;ks± dk mi;¨x fd;k x;k gSA ck;sfl;u jsxqyjkbts’ku çf’k{k.k lekj¨g ds lkFk QhM Q‚joMZ
U;wjy usVodZ d©;xqykaV e‚My us lglaca/k xq.kkad R = 0-943 ¼çf’k{k.k½ vkSj R = 0-945 ¼ijh{k.k½ ds
vf/kdre ewY; ds lkFk d©;xqykaV [kqjkd ds fy, usVodZ lajpuk (2&50&1) ¼2&buiqV iSjkehVj@50&fgMu
u¨M~l@1& vkmViqV iSjkehVj½ ds lkFk mRÑ"V vuqeku çnku fd;k gSA bl çdkj] Ñf=e raf=dk usVodZ
dk mi;¨x d©;xqykaV çfØ;k esa tfVy çfØ;k d¨ le>us ds fy, ,d çHkkoh funku çnku djrk gS vkSj
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bldk mi;¨x ty 'kqf)dj.k çdYi la;a= lapkyd ä
vkSj fu.kZ; fuekZrkvksa ds fy, ,d ewY;oku ewY;kadu
i)fr ds :i esa fd;k tk ldrk gSA ftlds pyrs
o¨ d©;xqykaV dh b"Vre [kqjkd dh Hkfo";ok.kh
igys  gh tku ys] t¨ ty 'kqf)dj.k çdYi ds
varxZe ikuh dh xq.koÙkk esa cnyko g¨us ij] rqjar
d©;xqykaV dh b"Vre ek=k fu/kkZfjr dj ldsA
ftlds pyrs d©;xqykaV dh de ;k T;knk g¨us
okyh ek=k d¨ le; jgrs  gh Vkyk tk lds vkSj
'kqf)dj.k çdYi la;a= ls fudyus okys ikuh dh
xq.koÙkk gj le; cjdjkj jgsA

lkfgR; v/;;u ls ;g ik;k x;k gS fd dÃ
Ñf=e raf=dk usVodZ vkSj vLQqV nf̀"Vd¨.k fdlh
fo’ks"k ty 'kqf)dj.k çdYi la;a= ds fy, d©;xqykaV
[kqjkd dh Hkfo";ok.kh ds fy, miyC/k gSa] tcfd
ogh n`f"Vd¨.k vU; ty 'kqf)dj.k çdYi la;a= ds
fy, leku Hkfo";ok.kh ugha ns ldrs gSaA blfy,
;g 'k¨/k i= egkjk"Vª ¼Hkkjr½] fiaijh&fpapoM uxj
fuxe (PCMC) ds ,d ty 'kqf)dj.k çdYi
la;a= ds fy, QhM Q‚joMZ U;wjy usVodZ dk mi;¨x
djds] d©;xqykaV [kqjkd e‚Mfyax d¨ çLrqr djrk
gSA

Abstract

Jar testing is used to determine the optimal
dose of coagulant, which requires more time.
In India, the dose of coagulant in Water
Treatment Plants (WTP) is kept constant for a
certain period due to delays in jar testing, which
can result in underdosing or overdosing of
coagulant. This research work focuses on
applying the Artificial Neural Network (ANN)
approach to predict coagulant dosage in WTP.
Daily water testing data related to the inlet for
forty-eight months has been collected. The
appropriate architecture of the Feed Forward
Neural Network (FFNN) coagulant model was
established through several phases of training
and testing by applying various training tasks.

Furthermore, for the prediction of
coagulant dosage in WTP, the best performing

Levenberg-Marquardt (LM) and Bayesian
Regularization (BR) training functions have
been used to develop four ANN models of
FFNN. The FFNN coagulant model with BR
training function provided excellent estimates
for coagulant dosage with a network
architecture of (2- Input parameters / 50- Hidden
nodes / 1- Output parameter) and achieved
maximum correlation coefficients R = 0.943
(training) and R = 0.945 (testing). Thus, the use
of ANN provides an effective diagnosis for
understanding the nonlinear behavior in the
coagulant process and can be used as a valuable
evaluation method for plant operators and
decision-makers.

From the literature study, it was found that
several ANN and fuzzy approaches are available
for predicting coagulant dosage for a particular
WTP, whereas the same approaches may not
give the same prediction efficiency for other
WTPs. Therefore, this paper presents coagulant
dosage modeling using feed forward neural
networks for a WTP of Pimpri-Chinchwad
Municipal Corporation (PCMC) of Maharashtra
(India).

eq[; 'kCn% Ñf=e raf=dk usVodZ] ty 'kqf)dj.k
çdYi la;a=] d©;xqykaV [kqjkd] ck;sfl;u ,Yx¨fjFe

Keywords: Artificial Neural Network, Water
Treatment Plant, Coagulant Dosage, Bayesian
Algorithm

ifjp;

d©;xqykaV ,d ty 'kqf)dj.k çdYi dk
egRoiw.kZ ?kVd gS vkSj blesa d©;xqykaV dh b"Vre
[kqjkd fu/kkZfjr djuk vko’;d gS] D; äfd vi;kZIr
[kqjkd ds ifj.kkeLo:i ikuh dh v;¨X; 'kq)rk
g¨xhA ijaijkxr :i ls] tkj ijh{k.k vkSj lapkyd¨a
ds vuqHko dk mi;¨x b"Vre d©;xqykaV [kqjkd
fu/kkZfjr djus ds fy, fd;k tkrk gSA gkykafd] tkj
ijh{k.k esa vf/kd le; yx ldrk gS vkSj ty
'kqf)dj.k çdYi la;a= esa ikuh dh xq.koÙkk esa g¨us
okys Rofjr ifjorZu ä ds n©jku] tkj ijh{k.k ds
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ifj.kke de vuqdwy g¨ ldrs gSaA tc Hkkjh ckfj’k
dh vlkekU; fLFkfr g¨rh gS] r¨ ckfj’k dk ikuh
ty lz¨r esa mPp xanxh ykrk gS vkSj ty 'kqf)dj.k
çdYi la;a= ds ikjaifjd lapkyu ds dkj.k mipkfjr
çokg dh xq.koÙkk fuEu g¨ ldrh gSA bu lhekvksa
d¨ ikj djus ds fy, b"Vre e‚Mfyax dk mi;¨x
fd;k tk ldrk gSA Hkkjr esa vker©j ij ty
'kqf)dj.k çdYi la;a= esa tkj ijh{k.k ds ifj.kke ä
esa le; dh nsjh ds dkj.k d©;xqykaV dh [kqjkd d¨
ml vof/k ds fy, fLFkj j[kk tkrk gS] ftlls
d©;xqykaV dh de [kqjkd ;k vf/kd [kqjkd g¨
ldrh gSA blfy, ,d ty 'kqf)dj.k çdYi la;a=
esa b"Vre d©;xqykaV [kqjkd ds fy, Hkfo";ok.kh
e‚My fodflr djus dh vko’;drk gSA

ty 'kqf)dj.k çdYi la;a= ds çn’kZu] ty
dh xq.koÙkk vkSj ty 'kqf)dj.k çdYi dh Hk©frd
çfØ;kvksa tSls Nkuus dk dke] volknu] tekoV]
okru vkSj dhVk.kq’k¨/ku ij dkQh 'k¨/k i=
miyC/k gSA gehn ,oa vU; [1] us tSo&jklk;fud
vkWDlhtu dh ekax (Bio&Chemical oxygen

demand) vkSj çlqIr B¨l ä (suspended solids)

dh fiNyh tkudkjh ds vk/kkj ij ty 'kqf)dj.k
çdYi la;a= ds çn’kZu dh Hkfo";ok.kh djus ds
fy, ysosucxZ&ekDokZMZ (LM) çf’k{k.k ,Yx¨fjFe ds
lkFk QhM Q‚joMZ U;wjy usVodZ  fodflr fd;kA
jko ,oa vU; [2] us LM] iqu: okru nj dh
Hkfo";ok.kh djus ds fy, QhM Q‚joMZ U;wjy usVodZ
e‚My fodflr fd;kA orZeku 'k¨/k i=¨a ds
v/;;u ls irk pyrk gS fd LM ,d cgqr gh
dq’ky ,Yx¨fjFe gSA jMqyh ,oa vU; [3] us ,¶yq,aV
ekinaM ä ds lkFk ty 'kqf)dj.k çdYi la;a= ds
rsth ls çn’kZu ewY;kadu ds fy, QhM Q‚joMZ
U;wjy usVodZ Hkfo";ok.kh e‚My çLrqr fd;kA
xqvku&Mh ,oa vU; [4] us rkbis jkT;] rkboku esa
ty 'kqf)dj.k çdYi la;a= ds fy, okLrfod
le; i‚yh ,Y;wfefu;e Dy¨jkbM (PAC) [kqjkd
dh Hkfo";ok.kh djus ds fy, Ñf=e raf=dk usVodZ
vkSj ANFIS e‚My çLrqr fd;k ftlesa okLrfod

le; PAC [kqjkd dh Hkfo";ok.kh ds fy, n¨
fleqys’ku Ñf=e raf=dk usVodZ vkSj ANFIS

fodflr fd, x, gSA PAC [kqjkd dh Hkfo";ok.kh
ds fy, ANFIS e‚My ¼R= 0-896 vkSj RMSE=0-
004 ds lkFk½ Ñf=e raf=dk usVodZ ls csgrj gSA

ikuh dh mipkj çfØ;kvksa dk e‚My cukuk
eqf’dy g¨rk gS D;¨afd blesa dÃ jklk;fud vkSj
Hk©frd çfrfØ;kvksa ds chp tfVy ijLij fØ;k,¡
g¨rh gSaA b"Vre d©;xqykaV [kqjkd dh Hkfo";ok.kh
ds fy, Ñf=e raf=dk usVodZ dk mi;¨x fd;k
tkrk gSA Ñf=e raf=dk usVodZ ,d tSfod çsfjr
ç.kkyh gS ftlesa dÃ ij ijLij tqM+s rRo g¨rs gSa
ftUgsa U;wj‚u dgk tkrk gSA ;s U;wj‚u fuos’k] fNih
gqÃ vkSj fuxZr ijr esa mifLFkr g¨rs gSaA lHkh ijrsa
ekuo efLr"d dh rUrqdkvksa dh rjg vPNh çdkj
ls tqM+h g¨rh gSaA Ñf=e raf=dk usVodZ esa xSj&jSf[kd
vkSj tfVy laca/k ä d¨ lh[kus vkSj e‚My cukus dh
{kerk g¨rh gSA

dÃ 'k¨/kdrkZvksa us d©;xqykaV [kqjkd dh
Hkfo";ok.kh ds fy, ç;kl fd, gS] ftldk fooj.k
çLrqr gSA ykfezZuh ,oa vU; [5] us ty 'kqf)dj.k
çdYi la;a= esa b"Vre d©;xqykaV [kqjkd dk
okLrfod le; esa ewY;kadu djus ds fy, ,d
uktqd lsalj fodflr fd;k gSA psu vkSj g¨m [6]

us pkaxf’kax esa rkbis ty foHkkx dh ty 'kqf)dj.k
;¨tuk dh d©;xqykaV [kqjkd uhfr dh fuxjkuh ds
fy, ,d O;kogkfjd QhMcSd fu;a=.k ç.kkyh cukÃ
gSA eysf’k;k esa lsxkek ty 'kqf)dj.k çdYi la;a=
ds fy, ,d çfry¨e Ñf=e raf=dk usVodZ e‚My
j‚csalu ,oa vU; [7] }kjk fodflr fd;k x;k gSA
blh çdkj] gsMe lyhe ,oa vU; [8] us vYthfj;k
esa ,d ty 'kqf)dj.k çdYi la;a= ds d©;xqykaV
[kqjkd dh Hkfo";ok.kh ds fy, thvkj,u,u vkSj
vkjch,u,u e‚My dk lq>ko fn;k gSA dqekj ,oa
vU; [9] us ,y,e Vªsfuax vkSj ANFIS (Adaptive

Neuro & Fuzzy Interface System) ds lkFk
d©;xqykaV [kqjkd dh Hkfo";ok.kh ds fy, ,d FFNN

e‚My cuk;k gSA blds vykok] csy¨ ,oa vU; [10]
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11] us ,d /kqa/kyh fLofpax j.kuhfr ij vk/kkfjr
fofHkUu Hkfo";ok.kh fu;a=.k e‚My dk lq>ko fn;k
gSA dSusMh ,oa vU; [12] us tSfod ?kqfyr inkFkZ
vkSj /kqa/k dh Hkfo";ok.kh esa Ñf=e raf=dk usVodZ
e‚My dk vkdyu fd;k gSA xkvks ySjh ,oa vU;
[13] us leqæh vkSj [kkjs ikuh n¨u ä esa vYVªkfQYVªs’ku
mipkj dk mi;¨x djds ,d okLrfod le; [kqjkd
j.kuhfr cukÃ gSA ow th ,oa vU; [14] us vuqdwyh
U;wjy Qth bUQjsal flLVe ds lkFk d©;xqykaV
[kqjkd dh Hkfo";ok.kh dh gSA

ijaijkxr :i ls] vkn’kZ d©;xqykaV [kqjkd
tkj ijh{k.k ds ek/;e ls ikÃ tkrh gS] ftlds fy,
vf/kd le; dh vko’;drk g¨rh gSA tkj ijh{k.k
esa nsjh ds dkj.k] Hkkjr esa ty 'kqf)dj.k çdYi
la;a= esa d©;xqykaV dh [kqjkd dqN le; rd fLFkj
jgrh gS] ftlds ifj.kkeLo:i d©;xqykaV dh [kqjkd
;k r¨ cgqr vf/kd ;k cgqr de g¨ ldrh gSA
blfy, la;a= lapkyd vkSj fu.kZ;&fuekZrk vkn’kZ
d©;xqykaV [kqjkd dk vuqeku yxkus ds fy, Ñf=e
raf=dk usVodZ e‚My dk mi;¨x dj ldrs gSaA

bl v/;;u esa] d©;xqykaV dh b"Vre [kqjkd
ds fy, dÃ Ñf=e raf=dk usVodZ e‚My fodflr
fd, x, gSaA ,d usVodZ fodflr djus ds fy,
fofHkUu Ñf=e raf=dk usVodZ vkSj çf’k{k.k ,Yx¨fjFe
dk ijh{k.k vkSj rqyuk djuk vko’;d gS t¨ mfpr
le; esa lar¨"ktud çn’kZu dj ldsA çR;sd e‚My
d¨ dÃ ckj çf’kf{kr fd;k tkrk gS vkSj loksZÙke
çn’kZu dk ewY;kadu fd;k tkrk gSA bl e‚My dk
mi;¨x djds] ty 'kqf)dj.k çdYi la;a= esa ikuh
dh xq.koÙkk ekinaM¨a ds vk/kkj ij b"Vre d©;xqykaV
[kqjkd dh Hkfo";ok.kh laHko gSA

lkfgR; v/;;u ls ;g ik;k x;k gS fd dÃ
Ñf=e raf=dk usVodZ vkSj vLQqV nf̀"Vd¨.k fdlh
fo’ks"k ty 'kqf)dj.k çdYi la;a= ds fy, d©;xqykaV
[kqjkd dh Hkfo";ok.kh ds fy, miyC/k gSa] tcfd
ogh n`f"Vd¨.k vU; ty 'kqf)dj.k çdYi la;a= ds
fy, leku Hkfo";ok.kh n{krk ugha ns ldrs gSaA
blfy, ;g 'k¨/k i= egkjk"V ª ¼Hkkjr½ ds

fiaijh&fpapoM uxj fuxe ¼PCMC½ ds ,d ty
'kqf)dj.k çdYi la;a= ds fy, QhM Q‚joMZ U;wjy
usVodZ dk mi;¨x djds d©;xqykaV [kqjkd e‚Mfyax
çLrqr djrk gSA

lkexzh vkSj rjhds

v/;;u {ks=

v/;;uk/khu çdYi] fiaijh&fpapokM+ uxj fuxe
(PCMC)] egkjk"Vª ¼Hkkjr½ esa fLFkr gSA blesa 18º

37' 33-87" N v{kka’k vkSj 73º 48' 43-76" E

ns’kkarj ds oSf’od funZs’kkad gSaA bl 'kgj esa 59

,fyosVsM LV¨jst tyk’k; vkSj 1]17]936 ikuh ds
dusD’ku ds lkFk 170 ,yihlhMh dh vkSlr ty
vkiwfrZ gSA ;g ty 'kqf)dj.k çdYi la;a= 177

oxZ fdeh ds {ks= esa 428 ,e,yMh ikuh dh vkiwfrZ
djrk gSA

dk;Zç.kkyh

bl v/;;u dk mÌs’; cgq&ijr FFNN ij
vk/kkfjr ,d dq’ky Ñf=e usVodZ LFkkfir djuk gS]
rkfd bls ikuh dh xanxh ds ifjorZuh; ewY; ä ds fy,
d©;xqykaV [kqjkd dh ek=k fu/kkZj.k ds fy, ykxw
fd;k tk ldsA Ñf=e raf=dk usVodZ e‚My ds
fodkl ds fy, fuos’k çkpy ds :i esa varxZe vkSj
fuxZe ty dk eSykiu vkSj fuxZe çkpy ds :i esa
d©;xqykaV [kqjkd fu/kkZfjr dh gSA d©;xqykaV M¨t+
U;wjy usVodZ (CDNN) e‚My ds fuos’k ijr esa
varxZe vkSj fuxZe ikuh dh xanxh ds lkFk fodflr
fd;k x;k gS tcfd fuxZe ijr d©;xqykaV [kqjkd
dh Hkfo";ok.kh djrh gS tSlk fd fp= 1 esa fn[kk;k
x;k gSA pkj o"kks± vFkkZr o"kZ 2014 ls o"kZ 2017 rd
ds fuos’k vkSj fuxZe ekinaM ä dk nSfud MsVk la;a=
ç;¨x’kkyk ls çkIr fd;k x;k gSA Ñf=e raf=dk
usVodZ e‚Mfyax ds fy, vko’;d fuos’k vkSj fuxZe
ekinaM ä ds MsVkcsl esa 11]688 MsVk i‚baV gSaA MsVk
varjky fnu lqcg 7 cts ls vxys fnu lqcg 7 cts
rd rhu&rhu ?kaVs ds varjky dk gSA

bl v/;;u esa MsVk d¨ çf’k{k.k vkSj ijh{k.k
lsV esa bl rjg foHkkftr fd;k x;k gS fd mudk
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100% rd tqM+ tk,A viuk;k x;k foHkktu 80:20 gSA blesa 80% çf’k{k.k MsVk Ñf=e raf=dk usVodZ
e‚My d¨ çf’kf{kr djus ds fy, mi;¨x fd;k tkrk gSA MsVk ds bl fgLls dk mi;¨x fuos’k lqfo/kkvksa vkSj
y{; pj ds chp laca/k ä d¨ tkuus ds fy, fd;k tkrk gSA 20% ijh{k.k MsVk dk mi;¨x Ñf=e raf=dk
usVodZ e‚My dk ijh{k.k djus ds fy, fd;k tkrk gSA bl fgLls d¨ çf’k{k.k MsVk ls vyx j[kk tkrk gS
vkSj bldk mi;¨x e‚My ds çn’kZu vkSj vuns[kh MsVk ds lkekU;hdj.k dk ewY;kadu djus ds fy, fd;k
tkrk gSA MsVk J̀a[kyk lkekU; forj.k ds djhc gS] blfy, çf’k{k.k ,Yx¨fjFe d¨ cnydj vkSj dB¨j
çf’k{k.k }kjk csgrj ifj.kke çkIr fd, tk ldrs gSaA FFNN e‚My ds fodkl ds fy,] çf’k{k.k Qyu tSls
fd] ysosucxZ&ekDokZMZ (LM)] ck;sfl;u fu;erhdj.k (BR)] yphyk cSd&ç¨isxs’ku (RP)] ch,Qth,l
Doklh&U;wVu (BFG)] ou LVsi lsdsaV (OSS)] la;qXe xzsfM,aV cSd&ç¨isxs’ku (CGB)] ¶yspj&i‚osy
(GCF)] osfj,cy yfuZax jsV xzsfM,aV fMlsaV (VLRGD), xzsfM,aV fMlsaV (GD), vkSj xzsfM,aV fMlsaV fon
e¨esaVe (GDM) dk mi;¨x fd;k x;k gSA

fp= 1: d©;xqykaV [kqjkd raf=dk usVodZ e‚My

çf’k{k.k ds n©jku] flXe‚bM VªkalQj Qyu ä dk mi;¨x fd;k x;k gSA U;wure&vf/kdre Ldsfyax }kjk
fuos’kh vkSj fuxZr MsVk d¨ lkekU; fd;k x;k gSA e‚My fodkl ds fy, lcls vPNk çn’kZu djus okys
çf’k{k.k Qyu dk p;u fd;k x;k gSA çf’k{k.k ,Yx¨fjFe dk lcls vPNk la;¨tu] fgMu ys;j esa U;wj‚Ul
dh la[;k vkSj mPpre R ds fy, ,i¨p dh la[;k gS] ftudks fu/kkZfjr dh tkrh gSA vafre usVodZ =qfV dh
x.kuk ds fy, ijh{k.k MsVk lsV dk mi;¨x djds çf’kf{kr raf=dk usVodZ dk vkSj ijh{k.k fd;k x;k gS A

ifj.kke vkSj fo’ys"k.k

ppkZ dh xÃ dk;Zç.kkyh ds vk/kkj ij] d©;xqykaV [kqjkd dh Hkfo";ok.kh ds fy, fofHkUu çf’k{k.k
,Yx¨fjFe dk fo’ys"k.k fd;k x;k gSA e‚My fodkl ds fy, çf’k{k.k ,Yx¨fjFe ds çn’kZu dk lkjka’k fp=
2 esa fn[kk;k x;k gSA ;g ns[kk x;k gS fd vf/kdka’k çf’k{k.k ,Yx¨fjFe us vPNk çn’kZu fn[kk;k tcfd dqN
e‚My us _.kkRed lglaca/k fn[kk;k] ftlls e‚Mfyax esa v{kerkvksa dk ladsr feyrk gSA fp= 2 ls ;g ns[kk
x;k gS fd BFG] NRP] CGB] CGF] OSS] GDX] GDM vkSj GD d¨ dsoy ,d ,i¨p vkSj 15 fNis
gq, u¨M~l dh vko’;drk gS( tcfd ,y,e vkSj chvkj çf’k{k.k ,Yx¨fjFe ,i¨p 12 ls 7228 rd vkSj fNis
gq, u¨M 15 ls 60 rd g¨rs gSaA
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fp= 2: FFNNCD e‚My ds fy, çf’k{k.k ,Yx¨fjFe dk çn’kZu

gkykafd LM (R = 0-944) vkSj BR (R = 0-945) çf’k{k.k ,Yx¨fjFe vU; çf’k{k.k ,Yx¨fjFe dh
rqyuk esa vf/kd çHkkoh gSaA chvkj çf’k{k.k ,Yx¨fjFe vksojfQfVax ds eqÌs d¨ dq’kyrkiwoZd lac¨f/kr djus vkSj
tfVy e‚My ä d¨ vuqdwfyr djus esa l{ke gSA ;g fdlh Hkh usVodZ d¨ rc rd çf’kf{kr dj ldrk gS tc
rd bldh MsjhosVho fo’ks"krkvksa esa osV] buiqV vkSj VªkalQj ,Yx¨fjFe 'kkfey g¨rs gSaA

ysosucxZ&ekDokZMZ Vªsfuax ,Yx¨fjFe dk mi;¨x djds Q‚joMZ U;wjy usVodZ d©;xqykaV M¨t+ e‚My

LM çf’k{k.k ,Yx¨fjFe (FFNNCD1) dk mi;¨x djrs gq, FFNN d©;xqykaV [kqjkd e‚My MATLAB

l‚¶+Vos;j esa fodflr fd;k x;k gSA ;g e‚My LM ds lkFk fodflr gqvk gS] t¨ LM vuqdwyu ds vuqlkj
otu vkSj iwokZxzg ewY; ä dk v|ru djrk gSA LM vDlj lcls rst+ cSd&ç¨isxs’ku ,Yx¨fjFe g¨rk gS vkSj
bls igyh ilan i;Zosf{kr ,Yx¨fjFe ds :i esa vR;f/kd vuq’kaflr fd;k tkrk gS] gkykafd blds fy, vU;
,Yx¨fjFe dh rqyuk esa vf/kd ese¨jh dh vko’;drk g¨rh gSA bl e‚My ds ifj.kkeLo:i vf/kdre

'R 0.944 '  ds lkFk 60 fNis gq, u¨M~l feyrs gSaA çf’k{k.k vkSj ijh{k.k vof/k ds n©jku FFNNCD1

(2&60&1) (2 Input parameters & 60 Hidden nodes & 1 Output parameter) e‚My dh le; J`a[kyk
vkSj LdSVj Iy‚V fp= 3 (a) vkSj (b) esa fn[kk, x, gSa] t¨ ,d vPNs ifj.kke dk ladsr nsrs gSaA

fp= 3 (a) : çf’k{k.k vkSj ijh{k.k vof/k ds n©jku FFNNCD1 ¼2&60&1½ e‚My dh le;
J`a[kyk
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fp= 3 (b) : çf’k{k.k vkSj ijh{k.k vof/k ds n©jku FFNNCD1 ¼2&60&1½ e‚My dk LdSVj
Iy‚V

ck;sfl;u jsxqyjkbts’ku çf’k{k.k ,Yx¨fjFe dk mi;¨x djds Q‚joMZ U;wjy usVodZ d©;xqykaV
M¨t+ e‚My

FFNN d©;xqykaV [kqjkd e‚My] BR çf’k{k.k ,Yx¨fjFe ¼FFNNCD2½ dk mi;¨x djds MATLAB

l‚¶+Vos;j esa cuk;k x;k gSA ;g ns[kk x;k gS fd fNis gq, u¨M~l d¨ 5 ls c<+kdj 15 fd;k x;k] tgka R
vkSj MSE rnuqlkj cny x,A 20 ls 60 rd fNis gq, u¨M~l ds fy, e‚My ds çn’kZu esa d¨Ã cnyko ugha
gqvk gSA blh rjg] ;g ns[kk x;k gS fd izf’k{k.k ds fy, R = 0-943 vkSj ijh{k.k ds fy, R = 0-945 ds
lkFk fNis gq, u¨M 50 ds fy;s çkIr dh xÃ loks±Ùke Hkfo";ok.kh gSA ijh{k.k vof/k ds n©jku FFNNCD2

¼2 Input parameters & 50 Hidden nodes & 1 Output parameter½ e‚My dh le; J̀a[kyk vkSj LdSVj
Iy‚V fp= 4 (a) vkSj (b) esa fn[kk, x, gSa] t¨ loks±Ùke ifj.kke dk ladsr nsrs gSaA

fp= 4 (a) : ijh{k.k vof/k ds n©jku FFNNCD2 (2&50&1) e‚My dh le; J`a[kyk
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fp= 4 (b) : ijh{k.k vof/k ds n©jku FFNNCD2 (2&50&1) e‚My dh le; J`a[kyk vkSj
LdSVj Iy‚V

mij¨Dr v/;;u ls ;g irk pyrk gS fd chvkj çf’k{k.k ,Yx¨fjFe ds lkFk FFNNCD 2 (2 Input

parameters & 50 Hidden nodes & 1 Output parameter) e‚My us FFNNCD 1 (2 Input parameters

& 60 Hidden nodes & 1 Output parameter) e‚My dh rqyuk esa csgrj çn’kZu fd;k gSA

fu"d"kZ

b"Vre d©;xqykaV [kqjkd dk fu/kkZj.k egRoiw.kZ gS D; äfd vi;kZIr [kqjkd ds ifj.kkeLo:i ikuh dh
vuqfpr 'kq)rk g¨xhA bl 'k¨/k i= esa] PCMC (Pimpri&Chinchwad Municipal Corporation) ds ,d
çeq[k ty 'kqf)dj.k çdYi la;a= esa d©;xqykaV [kqjkd dh Hkfo";ok.kh djus ds fy, Ñf=e raf=dk usVodZ
e‚My fodflr fd, x, gSA ;s e‚My fofHkUu çf’k{k.k ,Yx¨fjFe dk mi;¨x djds fodflr fd, x, gS]
tgka chvkj çf’k{k.k ,Yx¨fjFe us vU; çf’k{k.k ,Yx¨fjFe dh rqyuk esa csgrj Hkfo";ok.kh çnku dh gSA lHkh
,y,e vkSj chvkj ,,u,u e‚My ä us fo’ks"k :i ls d©;xqykaV [kqjkd ds fuEu vkSj mPp ewY; ä ds fy, vPNk
çn’kZu fd;k gSA chvkj çf’k{k.k ,Yx¨fjFe (R = 0-945) ds lkFk FFNNCD&2 (2 Input parameters &
50 Hidden nodes & 1 Output parameter) e‚My us vU; lHkh e‚My ä dh rqyuk esa d©;xqykaV [kqjkd
ds fy, lcls vPNk iwokZuqeku çnku fd;k gSA

bl çdkj] çLrqr Ñf=e raf=dk usVodZ e‚My d©;xqykaV ds xSj&jSf[kd O;ogkj d¨ le>us ds fy,
,d mi;¨xh funku çnku djrk gS vkSj bls la;a= lapkyd¨a vkSj fu.kZ; fuekZrkvksa ds fy, ,d ewY;oku
çn’kZu ewY;kadu midj.k ds :i esa mi;¨x fd;k tk ldrk gSA çLrqr Ñf=e raf=dk usVodZ e‚My buysV
o‚Vj VfcZfMVh ds vk/kkj ij visf{kr vkmVx¨bax o‚Vj VfcZfMVh dk vuqeku yxkus esa l{ke g äxsA la{ksi esa]
Ñf=e raf=dk usVodZ  ,d vPNk fodYi gS vkSj ty 'kqf)dj.k çdYi la;a= esa d©;xqykaV dh b"Vre
[kqjkd dh Hkfo";ok.kh ds fy, ,d 'kfDr’kkyh e‚My gSA



M‚ Mh oh okMdj] M‚ th lh fpdqVs] Jherh ih Mh okMdj] Jherh ,e th fpdqVs ,oa M‚ ih ,l ikfVy] QhM Q‚joMZ------

;wthlh ds;j lwph esa vuqeksfnr 'kks/k tuZy foKku izdk'k, ISSN : 1549-523-X, o"kZ% 23, vad 1, tuojh&ekpZ 2025 43

'k¨/k i= esa ç;qDr vaxzsth 'kCn¨a dh lekukFkZd fganh 'kCnkoyh

Alphabetically sorted terminology in 
English 

o.kZekyk vuqØfer fganh 'kCnkoyh 

Adaptive Network-Based Fuzzy Inference 
System (ANFIS) 

vuqdwyh usVodZ & vk/kkfjr vLQqV vuqeku 
ç.kkyh 

Artificial Neural Network (ANN) Ñf=e raf=dk usVodZ 
Bayesian Regularization (BR) csfl;u fu;erhdj.k 

Biochemical Oxygen Demand (BOD) tSo&jklk;fud vkWDlhtu ekax 
Chemical Oxygen Demand (COD) jklk;fud vkWDlhtu ekax 

Dissolved Oxygen (DO) fo?kfVr vkWDlhtu 
Dissolved Oxygen Meter (DOM) fo?kfVr vkWDlhtu ehVj 

Extreme Learning Machine-Radial Basis 
Function (ELM-RBF) 

pje vf/kxe e'khu & fdj.k ln`'; vk/kkjh 
Qyu 

Feed Forward Neural Network (FFNN) vxz çnk; raf=dk usVodZ 

Feed Forward Neural Network Coagulant 
Dosage Model (FFNNCD1) 

vxz çnk; raf=dk usVodZ dkS;xqykaV M¨t e‚My 
t¨ ysosucxZ&ekDokZMZ çf'k{k.k ,Yx¨fjFe dk 

mi;¨x djrk gS 

Feed Forward Neural Network Coagulant 
Dosage Model (FFNNCD2) 

vxz çnk; raf=dk usVodZ dkS;xqykaV M¨t e‚My 
t¨ cst+h;u la'k¨/ku çf'k{k.k ,Yx¨fjFe dk 

mi;¨x djrk gS 
Fuzzy Weight Multiple Prediction Model 

(FWMPM) 
vLQqV Hkkj cgqy Hkfo";ok.kh fun'kZ 

Levenberg-Marquardt (LM) ysosucxZ&ekDokZMZ~V 
Mean Absolute Error (MAE) ek/; fujis{k =qfV 

Mean Square Error (MSE) ek/; oxZ =qfV 
Root Mean Square Error (RMSE) ewy ek/; oxZ =qfV 
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