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fofo/krk lax fodkl ,oa oSf'od 'kkfUr

Development with Diversity and Global Peace
https://doie.org/10.10427/VP.2025447513

'kkafr ds vk/kkj gSa dY;k.k òfÙk ds laLdkj] vkoklh; lalk/ku] lapkj lalk/ku] is; ty] i¨"k.kA Hkkjr
esa yxHkx 70% vkcknh xkao esa gSA lekt] çkar] vkSj jk"Vª ds lsod 'kkld¨a dk drZO; gS fd os mÙkj¨Ùkj
fodkl’khy rduhdh dh enn ls ty 'k¨/ku] ty lap;u] ey eqDr unh] ;krk;kr lk/ku ä d¨ lqxe lq[kn
cukus dh fn’kk esa dke djsaA deZ’khy laLdkfjr ;qok fuekZ.k esa ifjokj vkSj Ldwy vPNs laLdkj vkSj fo|k
çnku djsaA 'kkld turk ls laidZ lk/krs jgsaA leL;kvksa dk lek/kku djrs jgsaA mPp f’k{kk j¨txkj ijd
g¨] fo’oLrjh; g¨A

Hkkjr esa cgqrsjs uohu dk;Z cM+s iSekus ij gq, gSaA ijek.kq ijh{k.k] gfjr Økafr] d¨j¨uk dky esa viuh
oSDlhu cukuk] vkfn mYys[kuh; gSaA Hkkjr ds djhc 100 dj¨M+ y¨x ä d¨ Hkkjr fufeZr oSDlhu yxok;h xÃa]
vkSj vU; fiNM+s ns’k ä d¨ Hkh eq¶r Hksth xÃaA ck<+] rwQku] HkwdEi dh fouk’kdkjh ifjfLFkfr; ä esa xjhc] vehj
lHkh ns’k ä dh gj laHko enn dhA

Hkkjr esa xjhc¨a d¨ jk’ku] edku cuokdj nsus dh] Ñf"k {ks= esa ewY; c<+̈ rjh] moZjd] Mª¨u ls dhVuk’kd]
ty vkfn ds fNM+dko] fMftVy ,si ij Qly Hkko ysus] fdlku lEeku fuf/k ikus dh fofo/k ;¨tuk,a py
jgha gSaA jsy esa mPpLrjh; lqfo/kkvksa ls vke vkneh d¨ Hkh fodkl dk lq[k feyrk gSA xkao xkao rd lM+dsa
cu xÃa gSaA LokLF; lq/kkj dh fn’kk esa Hkkjrh; tu vkS"kf/k ifj;¨tuk] vk;q"eku Hkkjr çeq[k ifj;¨tuk,a gSaA

j{kk {ks= esa] vk;q/k vk;kr ls fu;kZr ekxZ ij rsth ls c<+ pys gSaA

varfj{k esa paæ;ku] vkfnR; L1 mYys[kuh; gSaA vc varfj{k VsDu¨y‚th djhc 98% vkRefuHkZj gSA
ISRO dekus okyh laLFkk cu x;k gSA SpaDex (Space Docking Experiment) lQy jgkA xxu;ku fe'ku
ij dk gks jgk gSA

NEP 2020 ds dk;kZUo;u ls Ldwy f’k{kk esa lq/kkj g¨ jgs gSaA lHkh Lukrd d¨lZ pkj o"kZ ds g äxsA
Lukrd¨Ùkj f’k{kk esa lHkh fjlpZ tuZy dk ;wthlh dh One Nation, One Subscription ;¨tuk ls ns’k ds
ljdkjh] xSj ljdkjh laLFkku ä esa 'k¨/kkFkhZ ykHkkfUor g¨axsA lHkh Lukrd (graduation) 4 o"khZ; ikB~;Øe ls
mPp f'k{kk esa ,d:irk jgsxhA

fgUnh esa Hkh xq.koÙkkiw.kZ fjlpZ tuZy izdkf’kr g¨ jgs gSaA mYys[kuh; gS fgUnh esa xq.kkoÙkkiw.kZ fjlpZ
tuZy ugc-care fyLVsM foKku izdk'k (www.vigyanprakash.in) gSA

bu¨os’ku vkSj fjlpZ ds {ks= esa le; le; ij egRoiw.kZ vkfo"dkj g¨rs jgs gSaA dÃ f’k{kk laLFkku
fo’oLrjh; cus] fo’o esa fjlpZ ifCyds’ku rhljs ik;nku ij gSA oSf’od bu¨os’ku lwpdkad 39 g¨ x;k gSA
;wfud‚uZ Hkh c<+ jgs gSaA 1.5 yk[k ls vf/kd LVkVZvi jftLVj dj pqds gSaA vuqla/kku dks c<+kus esa Hkh ;kstuk,a
mYys[kuh; gSA vuqla/kku jk"Vªh; vuqla/kku QkmaMs'ku (ANRF) ds lhbZvks ds dk;ZHkkj laHkkyus ds ckn
fo'ofo|ky;ksa] dkWystksa esa fjlpZ ,oa fodkl dk;ks± dks izksRlkgu ,oa xfr feysxhA

oSf’od 'kkfUr vklku ugha gSA ns’k¨a ds chp ruko vkSj ;q) ds ckny eaMjk jgs gSaA Hkkjr ds ç;kl¨a
ls 21 twu d¨ varjkZ"Vªh; ;¨x fnol vkSj 21 fnlEcj d¨ varjkZ"Vªh; /;ku fnol ?k¨f"kr fd, x, gSaA

  lEikndh; / Editorial
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oSf’od 'kkfUr dh fn’kk esa ;s ij¨{k ç;kl mYys[kuh; gSaA fo'o 'kkfUr dh fn'kk esa dbZ ns'k Hkkjr dh vksj
ns[k jgs gSa D;ksafd Hkkjr lHkh ls mHkjrh rduhdh vkSj O;kikj fofue; izksRlkgu ds {ks=ksa esa eS=h cuk,
j[krk gSA

iz;kxjkt egk dqaHk vkLFkk dk 'kkfUre;] ln~Hkkoe;] ,drk ,oa laLÑfr;ksa ds laxe dk çrhd gSA
ç’kklu ds lg;¨x ls lHkh d¨ lqfo/kk g¨rh gS vkSj blds lukru egRo d¨ le>us esa Hkh enn feyrh
gSA egk dqEHk 13 tuojh ls 26 Qjojh esa 66 djksM+ J)kyqvksa us ve`r Luku fd,A iz'kklu us rduhdh
vkSj izca/k dkS'ky ls bls HkO; cuk;kA fo’oLrj ij bldh ppkZ g¨ jgh gSA

mHkjrh VSDu¨y‚th us lw{erj vkSj c`gÙkj dk;Z lEiknu dh lhekvksa d¨ mÙkj¨Ùkj foLrkj fn;k gSA
vkfVZfQf’k;y baVsyhtsal ¼AI½ ls uÃ ØkfUr dk mn~Hko gqvk gSA cgqr rsth ls tfVy dk;ks± d¨ djuk] ç’u ä
ds lgh vkSj lqc¨/k uhfrijd mÙkj ikuk vklku g¨ x;k gSA Chatbot cM+s Hkk"kk e‚My ij vk/kkfjr gS ftlls
ekuo Hkk"kk dh le> vkSj vfHkO;fDr ekuo ds leku gS] cgqr rsth ls vkSj lVhdA Open AI dk ChatGPT]
ekbØ¨l‚¶V dk Copilot] xwxy dk Gemini mYys[kuh; gSaA blds ifj.kke Lo:i d¨fMax ds t‚c r¨ de
g¨axs] ysfdu u, uokpkj iFk Hkh ç’kLr g¨axsA uokpkj ds lkFk u, fLdy lSV dh Vªsfuax dh O;oLFkk vko’;d
g¨xhA m|ferk dh yyd] Vhe lg;¨x òfÙk] usrR̀o {kerk tSls xq.k visf{kr gSaA

phu esa fodflr ekuo laokn AI Chatbot DeepSeek ppkZ esa gSA rduhdh 'kq)rk vf/kd gS] lVhd]
lqc¨/k] mÙkj nsrk gS] vksiu l¨lZ Hkh miyC/k gSA Hkkjr Hkh India AI Mission ds varxZr viuk lanHkZ ijd]
cgqHkk"kh ekuo laokn AI Chatbot cukus tk jgk gSA 10 Qjojh 2025 d¨ isfjl esa AI Action Summit esa
Hkkjr us lg&v/;{krk dhA AI ekuork] lqj{kk] lekt] lef̀) ds {ks=ksa esa d¨fMax dj fo’oLrjh; leL;kvksa
dk lek/kku nsus esa leFkZ g¨xkA lrr fodkl y{; ä ¼SDGs½ d¨ ikus esa vklkuh g¨xhA t‚c ds çdkj cnysaxs
ftuds fy, u, d©’ky lao/kZu gsrq Vªsfuax ç¨xzke dh O;oLFkk vko’;d g¨xhA blds fy, oSf’od Lrj ij
varjkZ"Vªh; lg;¨x dh vko’;drk g¨xhA

Hkkjr us fMftVy baÝkLVªDpj etcwr cuk;k gSA UPI ls ns’k fons’k esa ysu nsu vklku g¨xkA

uohdj.kh; ,oa gfjr ÅtkZ ds l©j ÅtkZ] iou ÅtkZ] ck;¨xSl vkfn {ks= ä esa Hkh vUrjkZ"Vªh; lg;¨x ls
vuqla/kku vkSj ç;¨x ij cy fn;k tk jgk gSA 2016 esa gfj;k.kk esa International Solar Alliance dh
LFkkiuk dh xÃA d¨f’k’k gS fd fo’o Lrj ij va/ksjk u jgsA gkbijywi Vªsu] gkbMªkstu Vªsu ds fodkl ls u,
dhfrZeku Hkh LFkkfir gksaxsA

Hkkjr lkaLÑfrd ewY; ä ds laj{k.k ds lkFk uokpkje; rduhdh ls lef̀) dh vksj c<+ jgk gS] vkSj vU;
ns’k¨a dh Hkh enn dj jgk gSA LoPNrk tu vfHk;ku ls csgrj LokLF;] vkSj lkbcj lqj{kk tkx:drk ls
lqjf{kr dekbZ laHko gSA

oSKkfud ä dk uSfrd nkf;Ro gS fd uokpkj fo’o dY;k.k vkSj 'kkfUr dh fn’kk esa g¨A

vkssse fodkl

dr.omvikas@gmail.com
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dqEHk dh vk/;kfRed] lkaLÑfrd] oSKkfud o [kxksyh; izklafxdrk

The Spiritual, Cultural, Scientific and Astronomical Significance of Kumbh

vkse izdk'k ik.Ms;
Om Prakash Pandey

oSKkfud ,oa izkphu Hkkjrh; Kku ds Kkrk

https://doie.org/10.10427/VP.2025835358

egkdqEHk esykA ;g d¨Ã lk/kkj.k esyk ;k /kkfeZd vk;¨tu ek= gh ugha g¨ ldrk gS tgk¡ dj¨M+ksa
J)kyq brus Hkko ls çfr ckjg o"kZ ds yEcs vUrjky ds i’pkr~ ,d fuf’pr le; ij ,df=r g¨dj ekg
Hkj ds lk/kuk }kjk fnO; mtkZ ls vkIykfor g¨ mBrs g¨aA fuf’pr #i ls bl lgL=kfCn;¨a iqjkuh ijEijk
ds ihNs t#j d¨Ã Strong Hidden Mystery ;k Scientific Reasoning g¨uh pkfg;sA bl ijEijk ds
çfr vikj tu lewg dh n`<+ vkLFkk ds ihNs fNis xgjs oSKkfud o vk/;kfRed dkj.k¨a ls vkt dh ih<+h
d¨ Hkh voxr g¨uk pkfg,A vkt ge blh lUnHkZ esa ppkZ djsaxsA

loZçFke r¨ ge le>saxs bl ioZ d¨ dqEHk D; ä dgk tkrk gS vkSj ;g egku ioZ çfr ckjg o"kZ i’pkr
gh D; ä yxrk gS\ dqEHk dk vFkZ g¨rk gS ?kM+k ;k dy’kA i©jkf.kd vk[;ku ä ds vuqlkj tc nsork o vlqj]
ver̀ ds fy, leqæ eUFku dj jgs Fks rc leqæ eFkus ls ver̀ dy’k fudykA ijUrq nsorkvksa o vlqj ä }kjk
bl dy’k d¨ gLrxr djus dh 12 fnu¨a dh jLlkdlh esa ver̀ dh dqN cwansa fNVd dj ìFoh ij fxj xÃ
o ftu LFkku ä ij ;g fxjh mUgha LFkku ij dqEHk dk vk;¨tu çfr ckjg o"kks± ds vUrjky ij fd;k tkrk
gSA vc 12 o"kks± dk rdZ bl vk/kkj ij lqfuf’pr fd;k x;k fd nsorkvksa dk ,d fnu Hkkjrh; dky x.kuk
ds vuqlkj ekuoh ,d o"kZ dk g¨rk gSA ;gk¡ O;kf[;r gq;s nsork o vlqj n¨u ä gh 'kCn ,d #id (Metafor)

gS] ftldk vk’k; çÑfr ds nSoh rRo (Positve Elements) o vklqjh rRo (Negative Elements) ls tqM+k
gSA blh çdkj leqæ o ve`r dy’k Hkh ,d #id gS] ftldk vk’k; czg~ek.Mh; Hk¡oj (Cosmic Vortex) o
czg~ek.Mh; ÅtkZ dsUnz (Cosmic Energy Center) ls tqM+k gSA blh rjg cwan¨ dk vk’k; ÅtkZ ve`r ds izokg
(Flow of Energy Necter) ls gSA vc Astral conditioning ds vuqlkj 12 o"kks± ds vUrjky ij vk;¨ftr
fd;s tkus okys dqEHk ioZ dk laca/k c`gLifr] lw;Z o pUæ ds fo’ks"k [kx¨yh; alienment ls Hkh fn[krk gSA
ftles ç/kku Hkwfedk c̀gLifr dh g¨rh gS ftldk ,d uk{kf=d ifjHkze.k dky ckjg o"kZ dh vof/k esa iw.kZ
g¨rk gS] vr% dqEHk dk ioZ Hkh ckjg o"kZ ds vUrjky ij ?kfVr g¨rk gSA c̀gLifr dh fLFkfr tc ò"k] flag o
dqEHk jkf’k esa g¨ vkSj lw;Z Hkh mlh le; edj] es"k o flag jkf’k esa fLFkr g¨a rc dqEHk ioZ g¨rk gSA

bl [kx¨yh; fLFkfr ds vuq#i tc c̀gLifr ò"k jkf’k esa vkSj lw;Z edj jkf’k esa g¨ rc ek?k eghus esa
ç;kxjkt ds xaxk&;equk ds laxe rV ij] tc c̀gLifr dqEHk jkf’k esa o lw;Z es"k jkf’k esa g¨ rc cS’kk[k eghus
esa gfj}kj ds xaxk rV ij dqEHk ioZ dk vk;¨tu g¨rk gSA blh çdkj tc c̀gLifr flag jkf’k esa o lw;Z ddZ
jkf’k esa g¨ r¨ Hkkæin ekl esa ukfld ds x¨nkojh unh ds rV ij rFkk blds Bhd u© eghus i’pkr tc lw;Z
es"k jkf’k esa vk tk, o cg̀Lifr flag jkf’k esa gh jgsa rc cSlk[k ds gh eghus esa mTtSu ds f'kçk unh ds rV
ij flagLFk dqEHk dk vk;¨tu g¨rk gSA vc bu pkj ä ifo= LFky ä ij çR;sd 3 o"kZ ds varjky ä ij Øekuqlkj
dqEHk esys dk vk;¨tu g¨rk jgrk gSA

vkeaf=r vkys[k / Invited Article
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dqEHk ds vk;¨tu ds fy, bu lHkh dkjd¨a ds
vfrfjDr js[kka’k dk Hkh egRo g¨rk gSA iqjkru dky
esa ekufp= ä ds lVhd fuekZ.k o leqæh ;k=kvksa ds
ek/;e ls xUrO; rd igq¡pus ds fy, /kzqo ds vfrfjDr
v{kka’k¨ (Latitudes) o js[kka’k¨ (Longitudes) ds
fu/kkZj.k dh Hkh ifjdYiuk dh xÃA /kzqo ds lg;¨x
ls v{kka’k ä o fo"kqo fnol esa ,d gh le; ?kV jgs
e/;jk=] lw;ksZn;] e/;kà o lw;kZLr ds foUnqvksa d¨
Øe’k% 0°] 90°] 180° o 270° ekudj js[kka’k ä dk
fu/kkZj.k fd;k x;kA vc vkdyu ds ml {k.k
lw;Z̈ n; g¨us ds dkj.k 90° js[kka’k vius vki egRoiw.kZ
g¨ x;kA Hkkjr ds ukfld] mTtf;uh] gfj}kj o
ç;kxjkt blh 90° js[kka’k ds fudV vFkkZr Øe’k%
90°] 92°] 94°] 96° ij iM+rs gSa] ftlds dkj.k bu
LFkku ä dk lh/kk lEidZ c`gLifr] lw;Z vkSj pUæek
dh Hkh fo’ks"k fLFkfr esa vkdk’kxaxk ds Super assive

Black Hole ls g¨ tkrk gSA Hkkjrh; 'kkL= ä esa
vkdk’kxaxk ds bl dsUæ d¨ “fo".kq ukfHk” dgk x;k
gS vkSj ;gh {ks= czg~ek.Mh; mtkZ dk vtlz lz¨r
(Ultimate Source) Hkh gSA blh dkj.k dqEHk ds
dky esa bu xzg ä dh fo’ks"k fLFkfr czg~ek.Mh; mtkZ
ds çokg d¨ vn`’; mtkZ iFk (Lay Line) ds
ek/;e ls bu LFkku ä ij cus Energy Vortex ¼mtkZ
Hk¡oj½ tSls fcUnqvksa ij dsfUær (Concentrate) dj
nsrs gSaA

Quantum Physics esa Energy Vortex mls
ekuk x;k gS tgk¡ Time & Space dh Singularity

?kVrh gSA ;g Singularity ogk¡ ?kVrh gS tgk¡
Time & Space n¨u ä ,d lkFk foyhu g¨ tkrs gSaA
bl fLFkfr esa xq#Ro ¼Gravity½ bruk vf/kd g¨
tkrk gS fd Hk©frdh ds lHkh fu;e fujFkZd g¨ tkrs
gSa D; äfd bl foUnq ij le; dh xfr (Speed of

Time) o LFkku dk eki (Measure of Space)

,dne ls cny tkrk gSA Time o Space dk ;g
fo#i.k (Distortion), J)kyqvksa ds vkRec¨/k d¨
v/;kfRedrk dh Js"Brk ls voxr djkus esa lg;¨xh
g¨rk gSA bldk dkj.k ;g gS fd bl fcUnq ij
çokfgr g¨ jgh ty dh /kkjk blls fof’k"V #i ls

çHkkfor g¨ mBrh gS] vr% czg~ek.Mh; mtkZ ls vIykfor
ml tyjkf’k ds lEidZ esa vk;s y¨x ä ds 'kkjhfjd]
ekufld o oSpkfjd psruk tkx̀r g¨ v/;kfRedrk
dh vksj mUeq[k g¨us yxrh gSA

gekjk 'kjhj iaprRo¨a ls gh cuk gSA iaprRo ä esa
ls ,d ty dh ek=k] gekjs 'kjhj esa lcls vf/kd
gSA ty esa ,d foy{k.k {kerk g¨rh gS fd og mtkZ
o /ofu; ä ds daiu d¨ xzg.k dj viuh lajpuk d¨
cnyus ds lkFk lEidZ esa vk;s y¨x ä dh Hkkoukvksa
(Emotions) d¨ Hkh çHkkfor dj ldrh gSA tkiku
ds 'k¨/kdrkZ “LoxhZ; e’kk# bu¨Vk” (Late Masaru

Enota) us vius 'k¨/k esa ty d¨ vyx vyx
/ofu; ä o laxhr ls intract ¼var%fØ;k½ dj tekus
(Freezing) ij cus cQZ ds crystal d¨ Microscope

ls ns[kus ij ;g ik;k fd e/kqj o ldjkRed
/ofu; ä ls ;g fØLVy lqUnj vkdkj ds cus] tcfd
ddZ’k o udjkRed /ofu; ä ls fØLVy cs<+axs o
foæqi ä esa ifjofrZr g¨ tkrs gSaA blds vfrfjDr
mUg¨usa vius fjlpZ esa ;g Hkh ik;k fd ifo= /ofu; ä
o ea=¨Ppkj ls ty esa og 'kfDr vk tkrh gS fd og
lEidZ esa vk;s O;fDr; ä ds LokLF; d¨ iq"V djus ds
lkFk gh mlds eu d¨ fueZy dj Hkkoukvksa d¨ Hkh
fnO;rk çnku dj ldrh gSA unh L=ksr esa Hkh ;g
mYysf[kr gS & “dk;k ifo=¨ dq#;kr~ eulk fueZya
'kqfp”A bu lHkh fo"k; ij mudh cgqpfpZr iqLrd
“Hidden Mystery of Water” esa mUg¨aus foLrkj
ls o.kZu fd;k gSA bl rF; ds Hkh vusd çek.k ik;s
x;s gSa fd fof’k"V fl) iq#"k }kjk ea= laLdkj ls
iwfjr fd;s x;s ty d¨ xzg.k djus ls :X.k y¨x ä
d¨ Hkh LokLF; ykHk gqvkA bl vk/kkj ij ;fn
vuqHkwr fd;k tk; r¨ ;g lgt le> esa vkrk gS
fd dqEHk ds ifo= LFky ij fu;fer vkjk/kuk]
vuq"Bku o ea=¨Ppkj ls ogk¡ çokfgr g¨ jgh ufn; ä
ds ty esa 'kq)rk] uohuhdj.k o çR;korZu ds fnO;
xq.k ä dk lekos’k lEidZ esa vk;s O;fDr dh Hkkoukvksa
d¨ v/;kRfedrk ls vksrç¨r djus dh {kerk ls
ifjiw.kZ g¨rh gSA
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ekuo psruk] mtkZ çokg o vk/;kfRedrk ds
lw= ij vk’p;Ztud 'k¨/k ds fy, fo[;kr gq;s
vesfjdh foKkuh Greg Barden ¼xzsx ckMZsu½ viuh
cgqpfpZr iqLrd Transcendence & a Powerful

Fusion of Scienc & Spiritulity esa ekuoh; Mh,u,
o ÅtkZ ds e/; laHko laca/k dh ckr djrs gSaA
mudk ekuuk gS fd dqN fo’ks"k ÅtkZ vkòfÙk ds
çHkko ls ekuoh; Mh,u, esa Hkh cnyko vk ldrk
gSA muds vuqlkj bl fLFkfr esa O;fDr ds tSfod
thu esa fNis vk/;kfRed] HkkoukRed o fØ;k’khy
xq.k lfØ; g¨ ldrs gSa ;k mlesa xq.kkRed ifjorZu
g¨ ldrk gSaA ;g Hkh oSKkfud rF; gS fd Mh,u,
dk 98% fgLlk tad Mh,u, ds #i esa tkuk tkrk
gS] dkj.k budh dk;Zfof/k fuf’pr #i ls vHkh rd
mn~?kkfVr ugha g¨ ik;h gSA bl ij 'k¨/k dj jgs
oSKkfud ä dk Hkh ;g ekuuk gS fd bles fNis xgjs
o jgL;e; rF; ds MksjeSV dwV fdlh fo’ks"k ifjfLFkfr
esa ÅtkZ vkòfÙk ds çHkko esa lfØ; g¨ dj foy{k.k
vuqHkwfr ds volj miyC/k djk ldrs gSaA Mh,u,
ds bl mUu;u (upgradation) ls ekuoh psruk
vius mPprj Lrj ij igq¡pus esa lQy g¨ ldrh
gSA Å¡ ds xgjs mPpkj.k ij gq;s 'k¨/k ls Hkh ;g
Li"V g¨ x;k gS fd blds /ofu rjax efLr"d ds
U;wjkUl d¨ fo’ks"k #i ls lfØ; dj O;fDr d¨
/;ku esa dsfUær dj nsrs gSaA Dok.Ve ;kaf=dh ds
lafyIrrk fl)kUr (Entanglement Theory) ds
vuqlkj vkilh nwjh ds mijkUr Hkh vǹ’; #i ls
çÑfr ds lHkh d.k ,d nwljs ls tqM+s gq;s gh ugha gS
cfYd rR{k.k gh lwpukvksa dk vknku&çnku Hkh djrs
jgrs gSA bl æqr lapkj çfØ;k dh gkbtucxZ us
vfuf’prrk dk fl)kUr (Uncertainty Principle)

ds #i esa O;k[;k dh tcfd vYcVZ vkbalVhu us bls
nwjh ij fi'kkp & lǹ'k dk;Zokgh (Spooky action

at distance) dg dj fpfUgr fd;kA bl oSKkfud
fl)kUr ds vuqlkj dqEHk ds volj ij /;ku&lk/kuk
dk okrkoj.k Lor% gh ogk¡ mifLFkr lHkh J)kyqvksa
d¨ fcuk fdlh çR;{k fØ;k ds vk/;kfRedrk ds Hkko
ls vkIykfor dj ldrk gSA

^^vfEcres unhres nsfores ljLofrA vç’kLrk
boLefl ç’kfLreEc uLÑf/kAA^^

||_Xosn 2/41/16||

vFkkZr %& ekrkvksa] ufn; ä o nsfo; ä esa Js"Bre
ljLorh] ge vç’kLr gS] ge lHkh d¨ ç’kLr djsa
ekrkA

bl çkFkZuk dk vk’k; o mÌs’; ;g gS fd Kku
'kq) vkSj iw.kZ g¨ r¨ vO;Dr gh jgrk gS] D; äfd
lkewfgd psruk ç’kLr g¨ r¨ vfHkO;fDr dh
vko’;drk ugha vkSj osn dk _f"k ;g ;kpuk
djrk gS fd vn`’; gh lgh ijUrq lkewfgd psruk
ds #i esa] Kku dh vf/k"Bk=h] ljLorh dh mifLFkfr
ge lHkh ij cuh jgsA vuar dky ls _f"k&eqfu]
lk/kq&lUr o J)kyq x.k dqEHk ds fof’k"V dky esa
ftl ifo= rV ij ,dkxzHkko ls lkewfgd Lukukfn
}kjk lk/kuk&vuq"Bku djrs pys vk;s g¨a] ml Hkko
Hkwfe esa çokfgr ty /kkjk esa xzg.k djus dh fof’k"V
{kerkvksa ds dkj.k Kku nkf;uh ljLorh vuk;kl
gh vn`'; Hkko ls çokgeku jgrh gSaA bl vk/kkj ij
xaxk&;equk dh çdV laxe LFkyh] ç;kxjkt dk
dqEHk blfy;s fo’ks"k egRoiw.kZ g¨ tkrk gS dh J)kyqvksa
d¨ ;gk¡ ljLorh dk vn’̀; mifLFkfr] oSfnd ea=
“frlz¨ nsO;k:” ¼vFkkZr xaxk] ;equk o ljLorh ds
f=os.kh½ dk lkehI; çnku dj mudh psruk d¨
fnO; vuqHkwfr ds mPprj Lrj dh vksj çsfjr dj
nsrh gSA

oLrqr% dqEHk dh ;g Hkkjrh; ijEijk] ml
[kx¨yh; Kku ls çsfjr gS t¨ czg~ek.Mh; mtkZ o
ekuoh psruk ds nqyZHk la;¨x d¨ lqyHk djkrh gSA
;g ek= /kkfeZd çFkk rd lhfer ugha gS cfYd ;g
[kx¨y foKku] mtkZ Hk¡oj] psruk d¨ tkx`r dj
vkRek d¨ m/oZjsrk djus dh og egk;k=k gS] t¨
O;f"V d¨ lef"V ls t¨M+dj lf̀"V ds fojkVRo d¨
vkRelkr djus ds lkFk ijes"Bh ls ,dkdkj g¨us dk
foy{k.k la;¨x lHkh J)kyqvksa d¨ miyC/k djkrh
gSA vr% dqEHk ds bl egRo d¨ Hkkjr ds vckyò)
uj&ukjh gh ugha cfYd iwjs fo’o d¨] ekuo ls
egkekuo esa :ikUrfjr g¨us dk vewY; volj le>
dj xgjkÃ ls vkRelkr dj /kU; g¨uk pkfg,A
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lkjka’k

vkt ds xfr’khy dkj¨ckjh ekg©y esa] buo‚bl ds Hkhrj MsVk dk çHkkoh çlaLdj.k vkSj gSaMfyax fdlh
Hkh lacaf/kr lapkyu ds vuqdwyu ds fy, vko’;d gSA ;g 'k¨/k i= ,d ,sls n`f"Vd¨.k d¨ çLrqr djrk gS
ftlesa ge çdkf’kd laçrhd vfHkKku (Optical Character Recognition (OCR)) vkSj çkÑfrd Hkk"kk
çlaLdj.k (Natural Language Processing (NLP))) rduhd ä d¨ fu;¨ftr djds buo‚bl Nfo; ä ls
fudkyus ds ckn MsVk dSIpfjax d¨ Lopkfyr djrs gSaA çkjaHk esa] OCR dk mi;¨x buo‚bl Nfo d¨ TSV
¼VSc&lsijsVsM oSY;w½ Q+kby esa ifjofrZr djus ds fy, fd;k tkrk gS] vkxs bls O;ofLFkr fo’ys"k.k ds mÌs’;
ls JSON vkWCtsDV esa ifjofrZr fd;k tkrk gSA buo‚bl ds Hkhrj çklafxd MsVk Q+hYM dh lVhd igpku
djus ds fy, ge jsxsDl ¼fu;fer vfHkO;fDr½ ds ek/;e ls ,adj fu/kkZj.k dk mi;¨x djrs gSaA laxBu ä]
LFkku ä] y¨x¨a tSls iwoZfu/kkZfjr laLFkkvksa ds lkFk fudkys x, MsVk d¨ ekU; djus ds fy, compromise-js
çkÑfrd Hkk"kk izlaLdj.k ykbczsjh dk mi;¨x fd;k tkrk gSA blds vykok ge bl MsVk d¨ ,d bdkÃ lsV
esa fudkyrs gSa vkSj fQ+YVj djrs gSaA bl MsVk d¨ CSV Q+kby esa lgstk tk ldrk gS rkfd fudV Hkfo";
esa bldk mi;¨x dqN MsVkcsl ds lkFk ,dhÑr djus ds fy, fd;k tk ldsA ;g i)fr n¨ buo‚bl
ysvkmV ds fy, ykxw dh tkrh gS] rkfd u fEufyf[kr ekinaM ä ds vk/kkj ij bldh lVhdrk dh tkap dh
tk ldsA tc ge cM+h la[;k esa buo‚bl dk mi;¨x djrs gSa r¨ ;s çfr’kr fHkUu g¨ ldrs gSaA pfj= Lrj
lVhdrk: 99%] 'kCn&Lrj lVhdrk: 98-5%] ykbu&Lrj lVhdrk: 97%A gkykafd] lhek jsxsDl iSVuZ esa
fufgr gS t¨ fof’k"V gS vkSj lkekU; ugha gSA blfy,] dsoy mu buo‚bl ds fy, çHkkoh gS ftudk ,d
fo’ks"k çk:i gSA blls irk pyrk gS fd Hkfo"; esa e’khu yfuZax vkSj çkÑfrd Hkk"kk çlaLdj.k rduhd ä ds
lkFk vf/kd pj ;k p©rjQk jsxsDl iSVuZ ykxw fd, tk ldrs gSa rkfd fofHkUu çk:i ä vkSj ysvkmV ls
buo‚bl MsVk ds fy, lVhd ifj.kke çkIr fd, tk ldsaA

Abstract

In today’s dynamic business environment, effective processing and handling of data within
invoices is essential for optimizing any related operations. This research  paper presents an approach
where we automate data capturing followed by extracting from invoice images by employing Optical
Character Recognition (OCR) and Natural Language Processing (NLP) techniques. Initially, OCR
is utilized for converting the invoice image into a TSV (Tab-Separated Values) file, further it is
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converted to a JSON object for the purpose of
systematic analysis. For accurately identifying
relevant data fields within the invoice, we use
anchor determination through Regex (regular
expressions). In order to validate the data
extracted with predefined entities like
organizations, places and people ensuring the
compromise.js NLP library is used. Further, we
extract and filter this data into an entity set. This
data can be saved in a CSV file so that it can be
used in the near future to be integrated with
some databases. This methodology is applied
for two invoice layouts, to examine its accuracy
based on the following parameters. These
percentages may vary when we use large
number of invoices. Character level accuracy:
99%, Word-level accuracy: 98.5%, Line-level
accuracy: 97%.However, the limitation lays in
the Regex pattern, which is specific and not
general. Hence, only effective for invoices
which have a particular format. This suggests
that in future, more variable or all-round regex
patterns can be implemented along with
Machine learning and Natural language
processing techniques so that accurate results
can be achieved for invoice data from varied
formats and layouts.

eq[; 'kCn% buo‚bl Nfo;k¡] çdkf’kd laçrhd
vfHkKku (OCR)] MsVk vfHkxzg.k] MsVk fu"d"kZ.k]
çkÑfrd Hkk"kk çlaLdj.k (NLP)] MsVk :ikarj.k]
,adj fu/kkZj.k] fu;fer vfHkO;fDr vkÑfrA

Keywords : Invoice Images, Optical Character
Recognition (OCR), Data capture, Data
extraction, Natural Language Processing
(NLP), Data transformation, Anchor
determination, Regular Expression Pattern.

ifjp;

,d buo‚bl ,slk nLrkost gS t¨ ,d foØsrk
}kjk [kjhnkj d¨ tkjh fd;k tkrk gS ftlesa mlh ds
fy, Hkqxrku dk vuqj¨/k djus ds ǹf"Vd¨.k ds lkFk
çnku dh xÃ lsokvksa ;k lkeku ä ds ckjs esa fof’k"Vrk,a
g¨rh gSaA ;g Hkqxrku ds laca/k esa ,d vkSipkfjd

vuqj¨/k dh rjg dke djrk gS] ;g fjd‚MZ j[kus vkSj
vU; O;olk; çca/ku dk;ks± ds fy, mi;¨xh gSA
buo‚bl] daifu; ä vkSj laxBu ä ds fy, egRoiw.kZ
nLrkost gSa D; äfd os [kjhn ds ckjs esa lcwr@çek.k
ds :i esa dk;Z djrs gSa] rFkk dj vkSj ys[kkadu ds
mÌs’; ds fy, vko’;d gSaA bu fnu ä buo‚bl vDlj
vf/kdka’k laxBu ä esa g¨rs gSa] ftlls mRiUu g¨us okys
dÃ buo‚bl d¨ dq’kyrkiwoZd laHkkyus dh vko’;drk
g¨rh gS [3]A ,d buo‚bl çlaLdj.k dh eSuqvy
gSaMfyax Li"V :i ls le; ysus okyh gS vkSj ekuoh;
=qfV ds fy, ço.k gSA blfy,] buo‚bl ls MsVk d¨
idM+us vkSj fudkyus vkSj Hkfo"; esa mi;¨x ds fy,
bl mi;¨xh tkudkjh d¨ miyC/k djkus ds fy,
,d Lopkfyr ç.kkyh dh vko’;drk mRiUu g¨rh
gSA fMftVy nLrkost ä ds vkxeu ls çdkf’kd laçrhd
vfHkKku (OCR) tSlh fofHkUu egRoiw.kZ rduhd ä dk
mn; gqvkA çdkf’kd laçrhd vfHkKku (OCR)

rduhd dk mi;¨x djds fMftVy nLrkost ä d¨
e’khu iBuh; çk:i esa cnyuk laHko gSA çdkf’kd
laçrhd vfHkKku (OCR) ikB~; MsVk esa vuqØe dh
Hkfo";ok.kh  ds fy, pfj= nh?kZ vYidkfyd Lef̀r
(Long Short Term Memory (LSTM))  vkSj
vkorZd raf=dk tkyra= (Recurrent Neural

Network (RNN)) ds mÌs’; ls laoy;h raf=dk
tkyra= (Convulsive Neural Network (CNN))

tSls xgu f’k{k.k e‚My dk mi;¨x djrk gS [8][10]A
çkÑfrd Hkk"kk izlaLdj.k (NLP) e’khu ä d¨ çkÑfrd
;k ekuoh; Hkk"kk esa MsVk dk fo’ys"k.k vkSj çlaLdj.k
djus esa l{ke cukrk gSA ;g 'k¨/k ,d ,sls nf̀"Vd¨.k
d¨ çLrkfor djrk gS t¨ buo‚bl MsVk d¨ idM+us
vkSj fudkyus ds fy, ,adj fu/kkZj.k ds lkFk&lkFk
çdkf’kd laçrhd vfHkKku (OCR) vkSj çkÑfrd
Hkk"kk çlaLdj.k (Natural Language Processing)

dk mi;¨x djrk gS vkSj bl MsVk d¨ ,Dlsy 'khV esa
laxzghr djrk gS tgka bls fo’ys"k.k ;k fjd‚MZ cuk,
j[kus ds mÌs’; ds fy, vkxs bLrseky fd;k tk
ldrk gSA blds vykok] bldk mi;¨x MsVkcsl vkSj
vU; O;kolkf;d çfØ;kvksa ds lkFk ,dhdj.k ds
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fy, fd;k tk ldrk gSA ,adj ml MsVk ls igys ds
eq[; 'kCn ;k os 'kCn gSa ftUgsa ge fudkyuk pkgrs gSaA
os nLrkost+ ds Hkhrj vko’;d MsVk dk irk yxkus esa
enn djrs gSaA iSVuZ feyku dk;ks± ds fy, fu;fer
vfHkO;fDr ¼jsxsDl½ dk çHkkoh <ax ls mi;¨x fd;k
tk ldrk gSA jsxsDl] fu;fer vfHkO;fDr; ä ds fy,
N¨Vk] fLVªax feyku vkSj fLVªax gsjQsj ds fy, ,d
O;kid midj.k gSA bl 'k¨/k i= dk laxBu
fuEukuqlkj gS: ifjp; vuqHkkx] lkfgR; leh{kk]
çLrkfor flLVe ,Yx¨fjFe rFkk vafre [kaM fu"d"kZ
vkSj Hkfo"; ds nk;js ds lkFk dk;kZUo;u vkSj ifj.kke
gSaA

lacaf/kr dk;Z

cs;j ,oa vU; [1] us  ,d ,slh ç.kkyh çLrqr
dh t¨ fofHkUu M¨esu esa vyx&vyx ysvkmV ds
lkFk buo‚bl ls MsVk ds fu"d"kZ.k d¨ Lopkfyr
djrh gSA flLVe esa nLrkost+̈ a d¨ fMftVkbt+ djus
ds fy, ,d OCR Vwy vkSj FRESCO 'kkfey gS]
t¨ M¨esu&fof’k"V fu;e ä ds vk/kkj ij e‚Mfyax
vkSj lkexzh fudkyus dh Hkk"kk gSA ;g ç.kkyh LokLF;
chek buo‚bl ds fy, 1% ls de =qfV ds lkFk
50% ls vf/kd Lopkyu çkIr djrh gS] mPp n{krk
vkSj vuqdwyu {kerk dk çn’kZu djrh gSA jsM~Mh ,oa
vU; [2] us xgjh f’k{k.k rduhd ä dk mi;¨x
djds gLrfyf[kr ikB igpku dh vko’;drk d¨
lac¨f/kr fd;kA ǹf"Vd¨.k 'kCn oxhZdj.k ds fy,
lh,u,u vkSj pfj= foHkktu ds fy, y‚Ux 'k‚VZ
VeZ ese¨jh (LSTM) usVodZ dk mi;¨x djrk gS]
Ã,e,uvkÃ,lVh (EMNIST) MsVklsV ds lkFk mPp
lVhdrk çkIr djrk gSA çLrkfor ç.kkyh MsVk
lqj{kk vkSj igqap esa lq/kkj ds fy,] fo’ks"k :i ls
,sfrgkfld nLrkost+ laj{k.k vkSj cM+s iSekus ij
fMftVyhdj.k ç;kl ä esa egRoiw.kZ {kerk çnf’kZr
djrh gSA f’k ,oa vU; [3] us vf/kd Li"V fp=
çkIr djus ds fy, cSp¨a esa LdSu fd, x, buo‚bl
dks] LFkku tkudkjh VsEiysV feyku ,Yx¨fjFe ds
fy, mi;¨x fd;k Fkk] pfj= igpku lh,u,u dk
mi;¨x djds fd;k x;k Fkk ftlus ekU;rk nj esa

lq/kkj fd;k t¨ 99-8% rd igqap ldrk gSA Lo;a
fu.kZ; vkSj gLrfunZs’k lq/kkj dh ,d çfØ;k] ekU;rk
lVhdrk ds fu/kkZj.k ds fy, oSV (VAT) buo‚bl
ds vanj tkudkjh ds lglaca/k dk mi;¨x djds
t¨M+k tkrk gSA vkSfnP; ,oa vU; [4] us fMftVy
:i ls Vkbi dh xÃ eqfær Nfo; ä ls o.kks± d¨
igpkuus ds fy, VsljSDV }kjk çnku fd, x,
varfuZfgr izf’kf{kr ijh{k.k MsVk ds lkFk VsljSDV
çdkf’kd laçrhd vfHkKku (OCR) batu dk mi;¨x
djds xqtjkrh o.kZ igpkukA fofHkUu fLFkfr; ä tSls
fd fofHkUu Q+‚UV 'kSfy; ä] Q+‚UV vkdkj vkfn dk
mi;¨x djuk] ds fy, voy¨du fd;k x;k FkkA
;g dqN tfVy ik= ä vkSj leku fn[kus okys ik= ä
dh vLi"Vrk ds lkFk ekey ä ds vykok vPNk
çn’kZu djus okyk ik;k x;k FkkA vkSax ,oa vU; [5]

us Nfo igpku ç.kkyh esa Qhpj fu"d"kZ.k vkSj
oxhZdj.k dk;ks± ds fy, n`<+ raf=dk usVodZ (CNN)

ds lkF k ,d ç. kky h dk çLrko fn;kA
vuqØe&ls&vuqØe dk;ks± ds fy, vkorZd raf=dk
usVodZ (RNN)] tSls buo‚bl Nfo; ä ls ikB~;
tkudkjh d¨ igpkuuk vkSj fudkyukA MsVklsV ds
:i esa okLrfod nqfu;k ds buo‚bl dh ,d foLrr̀
fofo/krk dk mi;¨x fd;k x;k Fkk] flLVe us
buo‚bl Nfo; ä ls çklafxd tkudkjh fudkyus esa
95% dh mPp Lrj dh lVhdrk dk çn’kZu fd;kA
gkykafd] buo‚bl ds fy, ekewyh çn’kZu fxjkoV
ns[kh xÃ Fkh ftlesa vijaijkxr ysvkmV vkSj [kjkc
Nfo xq.koÙkk FkhA lkro ,oa vU; [6] us ,d osc
vk/kkfjr vuqç;¨x fodflr fd;kA ;g fodflr
vuqç;¨x ,d rhu pj.k çfØ;k dk ikyu djrk gS
tgka fofHkUu vksiulhoh rduhd¨a dk mi;¨x djds
iwoZ çlaLdj.k fd;k tkrk gS] fQj çdkf’kd laçrhd
vfHkKku (OCR) rduhd dk mi;¨x djds MsVk
fu"d"kZ.k fd;k tkrk gS vkSj izlaLdj.k ds ckn
fu;fer vfHkO;fDr vkÑfr dk mi;¨x fd;k tkrk
gSA flLVe [kqnjk foØsrkvksa vkSj Fk¨d foØsrkvksa ds
fy, fodflr fd;k x;k gS rkfd os vius O;kolkf;d
MsVk d¨ vf/kd dq’kyrk ls çcaf/kr dj ldsaA
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fl/kok ,oa vU; [7] us irk yxkus ds mÌs’; ls
ik;Fku esa ,d osc,i fodflr fd;kA ,t fMVsD’ku
dSuh ,t fMVsD’ku ,Yx¨fjFe dk mi;¨x djds
fd;k tkrk gS] daVwj fMVsD’ku ds fy, vksiulhoh
ds daVwj ¼½ Q+aD’ku dk mi;¨x fd;k tkrk gS] blds
ckn pkj i‚baV ilZisfDVo VªkalQ‚eZ dk mi;¨x
fd;k tkrk gSA Nfo d¨ lhekvksa ds lkFk Ø‚i fd;k
x;k gS vkSj çdkf’kd laçrhd vfHkKku (OCR) ds
ek/;e ls ikfjr fd;k x;k gSA eYyk/kh ,oa vU;
[8] us ,vkÃ&çdkf’kd laçrhd vfHkKku (OCR)

ds lkFk vkj,y ds lekesyu dk lq>ko fn;k gS |

buo‚bl ds fofHkUu cnyrs çk:i¨a ds fy, vkj,y
dh vuqdwyu {kerk ds fofHkUu ykHk¨a d¨ bafxr
djds buo‚bl çlaLdj.k esa vkj,y ds mi;¨x ij
t¨j nsrk gS] yxkrkj iqjLdkj ;k naM ds vk/kkj ij
viuh j.kuhfr; ä d¨ ifj"Ñr djrk gS blfy, MsVk
ds lkFk fodflr djus esa l{ke g¨us ds dkj.k
çfØ;k] LdsysfcfyVh ds :i esa daiuh cM+h la[;k esa
buo‚bl lalkf/kr djus ds fy, c<+sxhA ;g ç.kkyh
çHkkoh :i ls Ldsy dj ldrh gS vkSj cM+s MsVklsV
vkSj blls Hkh vf/kd fofo/k Lo:i ä ds vuqdwy gSA
n¨"kh ,oa vU; [9] us UiPath dk mi;¨x djds ,d
ç.kkyh fodflr dh gSA çkjafHkd pj.k MsVk LØSfiax
gS | buo‚bl Q+kby ä d¨ Ãesy ls iquZçkIr fd;k
tkrk gS vkSj ,d Q+̈ YMj esa laxzghr fd;k tkrk gSA
buo‚bl MsVk Q+hYM UiPath ls iquZçkIr fd, tkrs
gSa vkSj MsVkcsl esa ,fIyds’ku LV¨j esa buiqV g¨rs gSaA
okd~ igpku okyk pSVc‚V osclkbV esa ,dhÑr gSA
yha ,oa vU; [10] us gLrfyf[kr jlhn¨a vkSj eqfær
jlhn ä n¨u¨a ds fy, ,d ç.kkyh fodflr dhA
gLrfyf[kr jlhn ä ds fy,] jlhn ä vkSj lh,u,u
dh VsEiysV feyku vkSj fuf’pr lqfo/kkvksa dk mi;¨x
fd;k tkrk gSA gLrfyf[kr jlhn o.kks± ds fy,
flLVe dh igpku lVhdrk nj 80-93% Fkh tcfd
eqfær jlhn ds fy, 99-39% FkhA

izLrkfor ,Yx¨fjFe

bl v/;;u dk mÌs’; ,d Lopkfyr ç.kkyh
d¨ ykxw djuk gS t¨ ,d buo‚bl Nfo ls MsVk d¨

çkIr djrh gS vkSj bls ,Dlsy 'khV esa lVhd :i ls
laxzghr djrh gS] bl çdkj bls MsVkcsl ds lkFk
vkxs ,dhdj.k ds fy, mi;¨x djus ;¨X; cukrh gSA
ge ,adj fu/kkZj.k vkSj çkÑfrd Hkk"kk çlaLdj.k (NLP)

vkSj çdkf’kd laçrhd vfHkKku (OCR) d¨ fu;¨ftr
djrs gSaA çdkf’kd laçrhd vfHkKku (OCR) ds
lkFk] buo‚bl ls eqfær ;k gLrfyf[kr ikB
e’khu&iBuh; MsVk esa ifjofrZr g¨ tkrk gS] ,u,yih
fudkyh xÃ tkudkjh d¨ lgh <ax ls le>us vkSj
oxhZÑr djus esa enn djrk gSA bl ç.kkyh ds
fodkl d¨ c<+kus ds fy,] geus tkokfLØIV iqLrdky; ä
dk mi;¨x fd;k gSA tkokfLØIV vkSj Node-js juVkbe
okrkoj.k ds :i esa mi;¨x fd, tkrs gSaA flLVe
,d baVsy i3 ç¨lslj] 7 oha ih<+h] 8GB jSe ds lkFk
lapkfyr gSA fp= 1 çLrkfor flLVe ÝseodZ fn[kkrk
gSA blesa fuEufyf[kr pj.k 'kkfey gSa: i) buo‚bl
Nfo] ii) çdkf’kd laçrhd vfHkKku (OCR) ç.kkyh]
iii) MsVk ifjorZu] iv) Q+kby lQkÃ] v) çklafxd
MsVk Q+hYM dh igpku] vi) MsVk lR;kiu] vii) fudkyh
xÃ tkudkjh d¨ lgstuk] viii) ,Dlsy 'khV esa LV¨j
djukA fuEufyf[kr pj.k çLrkfor flLVe ÝseodZ
d¨ n’kkZrs gSa:

(1) Nfo ¼buiqV½%

,d buo‚bl ,d foØsrk }kjk ,d [kjhnkj
d¨ tkjh fd;k x;k ,d foLrr̀ nLrkost gS] t¨
çnku dh xÃ oLrqvksa ;k lsokvksa] mudh ek=k]
dher ä] dj ä vkSj dqy ns; jkf’k d¨ js[kkafdr djrk
gSA bl ç.kkyh esa] buo‚bl Nfo d¨ buiqV ds :i
esa ikfjr fd;k tkrk gS ftl ij vkxs dh dkjZokÃ
dh tkrh gSA

(2) çdkf’kd laçrhd vfHkKku (OCR)

ç.kkyh (runOcr()):

tesseract-js iSdst dk mi;¨x çdkf’kd
laçrhd vfHkKku (OCR) ds fy, fd;k tkrk gSA
Q+aD’ku runOcr() buo‚bl Nfo d¨ lalkf/kr djrk
gS vkSj laxr TSV ¼VSc&lsijsVsM oSY;w½ Q+kby tujsV
djrk gSA ;g :ikarj.k 'kCn vkSj pfj= foHkktu ds
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ckn 'k¨j esa deh] fcukjkbts’ku] MsLdfoax tSls
pj.k ä dh ,d J̀a[kyk d¨ 'kkfey djrk gSA ;g
TSV çk:i lkj.khc) MsVk Q+kby laxzghr djus
ds fy, ikB&vk/kkfjr Q+kby Lo:i gSA ;g lkj.khc)
MsVk d¨ Li"V :i ls çLrqr djus esa enn djrk gSA

(3) MsVk ifjorZu (tsvtotext(), fs e‚M~;wy½:

Q+aD’ku tsvtotext() TSV Q+kby d¨ laHkkyrk
gS] ftlesa ,d lajfpr] lkj.khc) çk:i esa Nfo ls
fudkyk x;k MsVk g¨rk gS vkSj bl MsVk d¨ ,d
ikB Q+kby esa ifjofrZr djrk gS] ;g lqfuf’pr
djrk gS fd ;g iBuh; cuk jgs vkSj ewy Nfo MsVk
ds leku çk:i cuk, j[ksA ;g Q+aD’ku TSV MsVk
d¨ lkns ikB çk:i esa ifjofrZr djus ds fy,
Node-js fs e‚M~;wy dk mi;¨x djrk gSA

(4) MsVk ifjorZu (tsvtojsonobject()] fs

e‚M~;wy½:

TSV Q+kby d¨ JSON (JavaScript Object

Notation) Q‚e s Z V e s a  cnyk tkrk g S A
tsvtojsonobject() QaD’ku ds vanj] vko’;d
tkudkjh Nfo&ikB Qkby ls fudkyh tkrh gSA
blesa çeq[k fooj.k tSls buo‚bl la[;k] [kjhn
vkns’k la[;k] fcfyax irk] f’kfiax irk vkSj dqy
jkf’k 'kkfey gSA

(5) çklafxd MsVk Q+hYM ¼,adj fu/kkZj.k½
dh igpku djuk%

,adj fu/kkZj.k dh enn ls buo‚bl Nfo ds
Hkhrj çklafxd MsVk Q+hYM dh igpku djrk gSA
;g fLVªax feyku dk mi;¨x djrk gSA fLVªax feyku
ds fy, fu;fer vfHkO;fDr;¨a dk mi;¨x ,d çHkkoh
midj.k ds :i esa fd;k tkrk gSA

(6) Qkby lQkÃ ¼jsxsDl½:

bl çfØ;k esa vuko’;d o.kks± d¨ gVkuk]
çk:i¨a d¨ ekudhÑr djuk vkSj lVhd fo’ys"k.k
vkSj çlaLdj.k ds fy, MsVk v[kaMrk lqfuf’pr
djuk 'kkfey gSA jsxsDl vokafNr o.kks± d¨ gVkus esa
enn djrk gS] tSls xSj&vYQkU;wesfjd çrhd vkSj

ikB fLFkjrk lqfuf’pr djrs gq, vfrfjDr fjDr
LFkku d¨ lkQ djrs gSaA ;g =qfV; ä d¨ de djuk
vkSj n{krk c<+kuk lqfuf’pr djrk gSA

(7) MsVk lR;kiu ¼,u,yih çfØ;k,a½:

MsVk ds çR;sd VqdM+s d¨ Øfed :i ls fudkyus
ij] ;g lQkÃ ls xqtjrk gS vkSj eq[; bdkÃ lsV
esa ,dhÑr g¨rk gSA MsVk fu"d"kZ.k çfØ;k ds n©jku]
compromise-js ,u,yih ykbczsjh dk mi;¨x fof’k"V
MsVk Jsf.k; ä tSls O;fDr; ä] LFkku ä vkSj laxBu¨a d¨
ekU; djus ds fy, fd;k tkrk gSA Compromise-
js ,d Node-js vkSj czkmt+j&vk/kkfjr çkÑfrd
Hkk"kk çlaLdj.k ykbczsjh gSA ;g vaxzsth ikB d¨
iklZ djus] le>us vkSj gsjQsj djus ds fy, midj.k ä
dk ,d lsV çnku djrk gSA ;g lR;kiu fudkyh
xÃ tkudkjh dh lVhdrk lqfuf’pr djrk gSA
fudkys x, vkSj fQ+YVj fd, x, MsVk d¨ ,d
fudk; lsV esa lesfdr fd;k tkrk gS |

(8) fudkyh xÃ tkudkjh lgstuk ¼CSV

Qkby esa lfEeyu½:

fudkys x, MsVk d¨ lalkf/kr vkSj ekU; djus
ds ckn] bls ,d ,dy bdkÃ lsV esa ladfyr fd;k
tkrk gS] t¨ buo‚bl Nfo ls fudkyh xÃ lHkh
egRoiw.kZ tkudkfj; ä d¨ ,d lajfpr çk:i esa
lesfdr djrk gSA ;g lajfpr MsVk ,d CSV

¼vYifojke ls vyx eku½ esa laxzghr fd;k tkrk gS]
;g lqfuf’pr djrk gS fd lalkf/kr buo‚bl MsVk
Hkfo"; ds lanHkZ vkSj fo’ys"k.k ds fy, lqyHk vkSj
mi;¨x djus ;¨X; cuk jgsA

(9) vkmViqV ¼,Dlsy 'khV esa lgstsa½%

ekU; vkSj lajfpr buo‚bl MsVk ,d ,Dlsy
'khV esa laxzghr fd;k tkrk gS t¨ fofHkUu O;kolkf;d
dk;ks± ds lkFk O;kid fo’ys"k.k] fji¨fVZax vkSj lgt
,dhdj.k d¨ l{ke djrk gSA ;g {kerk lqfuf’pr
djrh gS fd fudkyh xÃ tkudkjh foÙkh; vkWfMV]
iwokZuqeku vkSj vuqikyu mÌs’; ä ds fy, vklkuh ls
lqyHk gSA
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fp= 1: çLrkfor ç.kkyh i)fr

,YxksfjFe 

fuos'k : buokWbl Nfo 

vkmViqV : buo‚bl MsVk d¨ Excel i=d esa laxzghr djsa 

pj.k 1 : Nfo d¨ TSV Q+kby esa cnysa 

pj.k 2 : TSV Q+kby Lo:i d¨ ikB Q+kby Lo:i esa cnysa 

pj.k 3 : fiNys pj.k esa çkIr VsDLV Q+kby d¨ JSON vkWCtsDV esa 
cnysaA 

pj.k 4 : ,adj fu/kkZj.k dk mi;¨x djds çklafxd MsVk Q+hYM dh 
igpku djsaA 

pj.k 5 : fu;fer vfHkO;fDr vkÑfr ¼jsxsDl½ dk mi;¨x djds MsVk 
lQkÃ djsaA 

pj.k 6 : ,u,yih çfØ;k dk mi;¨x djds MsVk lR;kiu djsaA 

pj.k 7 : bl fudk; lsV MsVk d¨ CSV Q+kby esa MkysaA 

pj.k 8 : vkxs mi;¨x ds fy, bl MsVk d¨ ,Dlsy 'khV esa LV¨j djsaA 

 dk;kZUo;u vkSj ifj.kke

çLrkfor ç.kkyh esa] MsVk d¨ buo‚bl ls fudkyk tkrk gS vkSj fudkyus ds ckn bl MsVk d¨ vkxs
mi;¨x vkSj çlaLdj.k ds fy, ,Dlsy 'khV esa laxzghr fd;k tkrk gSA fp= 2 ,d uewuk buo‚bl Nfo
fn[kkrk gSA buo‚bl best buiqV g¨us ds ckn] igyk dne OCRing dk mi;¨x djds buo‚bl best d¨
TSV Q+kby esa cnyuk gSA blds fy, tesseract-js iSdst dk mi;¨x fd;k tkrk gSA runOcr() fof/k ,d
TSV ¼VSc&lsijsVsM oSY;w½ Q+kby Lo:i cukus ds fy, buo‚bl Nfo d¨ lalkf/kr djrh gS] t¨ lkj.khc)
MsVk d¨ laxzghr djus ds fy, mi;¨x fd;k tkus okyk ,d lk/kkj.k ikB Q+kby Lo:i gSA fp= 3 buiqV
buo‚bl ds }kjk mRiUu lacaf/kr TSV Q+kby fn[kkrk gSA  bl Q+kby Lo:i esa ikB dh fLFkfr vkSj
inkuqØfer ysvkmV ds ckjs esa tkudkjh g¨rh gSA blds vykok vkRefo’okl Ld¨j dh x.kuk dh tkrh gSA
ftldk eku 0 vkSj 100 ds chp g¨rk gS]t¨ ekU;rk çkIr Nfo dh lVhdrk ds ckjs esa fuf’prrk dh lhek
d¨ bafxr djrk gSA mnkgj.k] dqN Nfo ‘ÃLV fjis;j bad’ ds fy, vkRefo’okl Ld¨j 97 fudyrk gS] r¨
bldk eryc gS fd çdkf’kd laçrhd vfHkKku (OCR) batu bl ikB dh ekU;rk dh lVhdrk ds ckjs esa
97% vk’oLr gSA buo‚bl esa ikB dk LFkkfud ysvkmV cuk, j[kk tkrk gS t¨ rkfydkvksa vkSj lwfp; ä dk
lVhd çfrfuf/kRo djus ds fy, egRoiw.kZ gSA Nfo Q+kby ls TSV Q+kby esa :ikarj.k d¨ ikVuk pj.k¨a dh
,d J`a[kyk gS tSls fd Nfo çhç¨lsflax ftlesa 'k¨j esa deh tSls fofHkUu pj.k 'kkfey gSa] t¨ ikB igpku
çfØ;k esa ck/kk Mky ldrs gSaA ckbujhdj.k] t¨ Nfo d¨ dkys vkSj lQsn esa ifjofrZr dj jgk gSA MsLD;wbax
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t¨ Nfo esa fdlh Hkh >qdko d¨ Bhd dj jgk gSA vxys pj.k esa] ;g TSV Q+kby ,d VsDLV Q+kby esa duoVZ
g¨ tkrh gSA Q+aD’ku tsvtotex()] TSV Q+kby dk mi;¨x djrk gSA ftlesa fiNys pj.k ls lkj.khc) çk:i
esa Nfo ls fudkyk x;k MsVk g¨rk gS vkSj bls lajfpr çk:i ds lkFk VsDLV Q+kby esa ifjofrZr djrh gSA
;gka fs ¼Qkby flLVe½ ykbczsjh dk mi;¨x Qkby ä d¨ i<+us vkSj fy[kus ds fy, fd;k tkrk gSA ,slk
blfy, fd;k x;k rkfd TSV Q+kby dh lkexzh d¨ vf/kd iBuh; VsDLV çk:i esa ifjofrZr fd;k tk ldsA
fp= 4 mRiUu lacaf/kr ikB Q+kby fn[kkrk gSA

fp= 2: uewuk buo‚bl Nfo ¼buiqV½

fp= 3: buiqV buo‚bl ds }kjk mRiUu lacaf/kr TSV Q+kby
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fp= 4: mRiUu lacaf/kr ikB Q+kby

blds ckn] tsvtojsonobject() Q+aD’ku Nfo&ikB Q+kby dk mi;¨x djrk gS vkSj mi;¨xh MsVk tSls
buo‚bl la[;k] Ø; vkns’k la[;k] fcy dk irk] f’ki dk irk] ,adj VsDLV ij vk/kkfjr dqy jkf’k fudkyrk
gSA ,adj ikB ds Hkhrj Hkj¨lsean ekdZj ds :i esa dke djrk gSA ,adj fu/kkZj.k dk mi;¨x egRoiw.kZ MsVk
Q+hYM tSls buo‚bl uacj] [kjhn vkWMZj uacj] fcfyax Vw] f’kfiax ,Mªsl vkSj dqy jkf’k dh igpku djus ds
fy, fd;k tkrk gSA ;g JSON vkWCtsDV iafDr ikB vkSj jsxsDl iSVuZ ds chp fLVªax feyku ds lkFk fd;k
tkrk gSA iSVuZ eSp g¨rs gh ,adj dh igpku dj yh xÃ gSA bl ,adj ds ckn bl ,adj ls lacaf/kr okLrfod
ewY; g¨xk] ;kuh buo‚bl MsVk Q+hYM dk okLrfod ewY; mnkgj.k ds fy, buo‚bl esa okLrfod buo‚bl
la[;k ;w,l&001A buo‚bl esa vU; çklafxd {ks= ä d¨ fLFkrh; rdZ dk mi;¨x djds igpkuk tkrk gS] t¨
,adj ds laca/k esa buo‚bl esa vU; vkl&ikl ds MsVk Q+hYM dk irk yxk jgk gSA vxyh Q+kby lQkÃ]
fu;fer vfHkO;fDr vkÑfr dk mi;¨x djds dh tkrh gSA bl pj.k esa vokafNr o.kks± d¨ gVk fn;k tkrk
gS] çk:i¨a d¨ ekudhÑr fd;k tkrk gS] fdlh Hkh vfrfjDr lQsn fjDr LFkku d¨ Bhd fd;k tkrk gSA ;g
lqfuf’pr djus ds fy, fd;k tkrk gS fd MsVk lkQ vkSj ç;¨x djus ;¨X; gSA vxyk pj.k MsVk lR;kiu
gSA ,u,yih ykbczsjh fof’k"V MsVk Jsf.k; ä] tSls O;fDr; ä] LFkku ä vkSj laxBu ä d¨ ekU; djus ds fy,
compromise-js gSA ;g pj.k fudkyh xÃ tkudkjh dh lVhdrk vkSj fo’oluh;rk lqfuf’pr djrk gSA
,d ckj ekU; g¨us ds ckn] lkQ vkSj fQ+YVj fd, x, MsVk d¨ ,d ,dy bdkÃ lsV esa lesfdr fd;k tkrk
gS] ftldk mi;¨x vU; O;kolkf;d ç.kkfy; ä ds lkFk vkxs dh çfØ;k vkSj ,dhdj.k ds fy, fd;k tk
ldrk gSA ;g MsVk CSV ¼vYifojke ls vyx eku½ Q+kby esa laxzghr fd;k tkrk gSA vkxs ge bl MsVk
d¨ ,Dlsy 'khV esa LV¨j djrs gSaA CSV&ys[kd ykbczsjh dk mi;¨x fudkys x, vkSj lalkf/kr MsVk d¨ CSV

Qkby ä esa fy[kus ds fy, fd;k tkrk gSA ;g fudkys x, buo‚bl MsVk d¨ vkxs ds fo’ys"k.k vkSj
fjd‚MZ&dhfiax ds fy, lajfpr çk:i esa laxzghr djus ds fy, mi;¨xh gS ¼fp= 5½A geus vius jsxsDl iSVuZ
d¨ n¨ buo‚bl ysvkmV ij Hkh ykxw fd;k vkSj fuEufyf[kr lVhdrk gkfly dh: pfj=&Lrj lVhdrk:
99%] 'kCn&Lrj lVhdrk: 98-5%] ykbu&Lrjh; lVhdrk: 97%A tc ge cM+h la[;k esa buo‚bl dk
mi;¨x djrs gSa] r¨ ;s çfr’kr fHkUu g¨ ldrs gSaA gekjk jsxsDl iSVuZ fof’k"V lajpuk ;k ysvkmV ds çk:i
ds fy, flyok;k x;k gSA ,slk blfy, gS D; äfd çR;sd buo‚bl nLrkost+ esa ikB] çk:i¨a vkSj lexz fofHkUu
ysvkmV dh fofHkUu O;oLFkk,a g¨ ldrh gSaA buo‚bl lkexzh dh fu;qfDr tSls] ihvks uacj] dqy jkf’k]
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buo‚bl la[;k] vkfn vyx&vyx buo‚bl ds fy;s fHkUu g¨ ldrs gSa fofHkUu O;olk; ä ;k foØsrkvksa] [kqnjk
foØsrkvksa ds ikl vker©j ij viuh O;fDrxr buo‚bl lajpuk vkSj ysvkmV g¨rs gSaA [8] çR;sd vyx
buo‚bl lajpuk vkSj ysvkmV ds fy, gesa vyx&vyx jsxsDl iSVuZ cukus dh vko’;drk g¨xh rkfd ;g
mu ysvkmV ds fy, vuqdwfyr g¨A

fp= 5: vkmViqV% buo‚bl MsVk ,Dlsy 'khV esa laxzghr

fu"d"kZ vkSj Hkfo"; dh laHkkouk,a

çLrkfor ç.kkyh çdkf’kd laçrhd vfHkKku (OCR)] çkÑfrd Hkk"kk çlaLdj.k (NLP) vkSj ,adj
fu/kkZj.k dk mi;¨x djds buo‚bl MsVk d¨ dCtk djrh gSa vkSj fudkyrh gS] fudkys x, MsVk d¨ fjd‚MZ
j[kus ds fo’ys"k.k vkSj mÌs’; ds fy, ,Dlsy 'khV esa laxzghr fd;k tkrk gSA ;g buo‚bl MsVk dh
eSuqvy MsVk çfof"V dh vko’;drk d¨ lekIr djrk gS] t¨ vU;Fkk ,d le; ysus okyh çfØ;k g¨xhA
lexz buo‚bl çlaLdj.k ds fy, izdkf'kd laizrhd vfHkKku] çkÑfrd Hkk"kk çlaLdj.k] ,adj fu/kkZj.k
b"Vre n`f"Vd¨.k gSaA geus vius fLVªax eSpj d¨ n¨ buo‚bl çk:i ij ykxw fd;k vkSj eSfVªDl ij
fuEufyf[kr lVhdrk gkfly dh : pfj= Lrj lVhdrk: 99] 'kCn&Lrj lVhdrk: 98-5%] ykbu&Lrjh;
lVhdrk: 97%A Hkfo"; esa] çLrkfor ç.kkyh d¨ vf/kd jsxsDl iSVuZ d¨ ykxw djds lq/kkj fd;k tk
ldrk gS] buo‚bl çk:i dh fofo/k Js.kh ij dke djus esa l{ke g¨us ds fy, yphysiu esa lq/kkj fd;k
tk ldrk gSA blds vykok vf/kd mUur e’khu yfuZax ,Yx¨fjFe vkSj çkÑfrd Hkk"kk çlaLdj.k rduhd¨a
d¨ ykxw fd;k tk ldrk gSA

'kks/k i= esa iz;qDr vaxzst+h 'kCnksa dh lekukFkZd fganh 'kCnkoyh

Alphabetically sorted terminology in 
English 

o.kZekyk vuqØfer fganh 'kCnkoyh 

Convulsive neural network laoy;h raf=dk tkyra= 

Data capture MsVk vfHkxzg.k 

Data extraction MsVk fu"d"kZ.k 

Natural language processing izkÑfrd Hkk"kk izlaLdj.k 

Optical character recognition izkÑfrd laizrhd vfHkKku 

Recurrent neural network vkorZd raf=dk tkyra= 
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lkjka’k

Hkkjr ds mÙkjh Hkkx esa fgeky; dh Hkza’k js[kk ds vklikl Hkkjrh; vkSj ;wjsf’k;u IysV ä dh VDdj ds
dkj.k Hkwdai dk [krjk yxkrkj cuk jgrk gSA rsth ls c<+ jgs 'kgj ä ds dkj.k bl {ks= esa cM+h la[;k esa uÃ
bekjr ä dk fuekZ.k gqvk gS A ,sls esa bu Hkou ä dh Hkwdai lqj{kk dh tkap t:jh gS] rkfd y¨x ä dh tku cpkbZ
tk lds vkSj vkfFkZd uqdlku d¨ de fd;k tk ldsA bl v/;;u ds rgr paMhx<+ {ks= esa dqy 179 çcfyr
lhesaV daØhV (RCC) Hkou ä vkSj 120 ÃaV ls cus Hkou¨a dk Hkwdai&laca/kh vkdyu fd;k x;kA çcfyr lhesaV
daØhV Hkou ä dh tkap esa ik;k x;k fd 102 Hkou (57.3%) Hkwdai dh nf̀"V ls lqjf{kr ugha gSaA 40 Hkou
(22.5%) ,sls gSa] ftUgsa Fk¨M+s lq/kkj ;k ejEer ds ckn mi;¨x ds ;¨X; cuk;k tk ldrk gS A dsoy 36 Hkou
(20.2%) gh iwjh rjg lqjf{kr ik, x,A nwljh vksj] ÃaV ls cus 120 Hkou ä esa ls 91 Hkou (75.8%) Hkwdai
lqj{kk dh nf̀"V ls vuqi;qDr gSaA 14 Hkou (11.7%) ,sls gSa ftudh ejEer ;k vLFkk;h lq/kkj dh t:jr gS]
tcfd flQZ 15 Hkou (12.5%) iwjh rjg lqjf{kr ik, x,A bl vkdyu ls Li"V g¨rk gS fd vf/kdka’k Hkou
Hkwdai ds çfr laosnu’khy gSaA blfy, rqjar t:jh dne mBkdj bu Hkou¨a dh ejEer] etcwrh&dj.k] ;k
iqufuZekZ.k djuk vko’;d gS rkfd Hkfo"; esa g¨us okys Hkwdai¨a ls tku&eky dh {kfr d¨ j¨dk tk ldsA

ABSTRACT

The risk of earthquakes remains persistent in the northern part of India, particularly around
the Himalayan fault line, due to the collision between the Indian and Eurasian plates. The rapid
growth of cities has led to the construction of a large number of new buildings in this region. In
such a scenario, it is essential to assess the earthquake safety of these buildings to minimize the risk
to human lives and economic losses. Under this study, a seismic assessment was conducted on a
total of 179 reinforced cement concrete (RCC) buildings and 120 brick buildings in the Chandigarh
region. The evaluation of RCC buildings revealed that 102 buildings (57.3%) are not safe from an
earthquake perspective. Additionally, 40 buildings (22.5%) require minor improvements or repairs
to be considered usable. Only 36 buildings (20.2%) were found to be completely safe. On the other
hand, out of the 120 brick buildings assessed, 91 buildings (75.8%) were deemed unsuitable for
earthquake safety. Fourteen buildings (11.7%) require repairs or temporary modifications, while
only 15 buildings (12.5%) were found to be completely safe. This assessment clearly indicates that
most buildings are vulnerable to earthquakes. Therefore, it is crucial to take immediate action by
repairing, retrofitting, or reconstructing these buildings to prevent loss of life and property in the
event of future earthquakes.
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eq[; 'kCn % vfHklfjr lhek] Hkwdaih; Hks|rk] Hkwdaih; iquj¨)kj] t¨f[ke 'keu

Keywords: Convergent boundary, seismic vulnerability, seismic retrofitting, risk mitigation

v/;;u dh vko’;drk

fgeky; dk fodkl Hkkjrh; vkSj ;wjsf’k;u IysV ä ds Vdjko ls gqvk gS] ftlls paMhx<+ {ks= esa mPp
Hkwdaih; t¨f[ke cuk gqvk gSA ;g {ks= igys Hkh 1897 dk f’kykax Hkwdai] 1905 dk dkaxM+k Hkwdai] 1934 dk
fcgkj&usiky Hkwdai vkSj 1950 dk vle Hkwdai tSls cM+s Hkwdai¨a dk lkeuk dj pqdk gS vkSj Hkfo"; esa Hkh
fouk’kdkjh Hkwdai dh laHkkouk gSA gky ds o"kks± esa ;gka 1991 dk pe¨yh Hkwdai] 1999 dk mÙkjdk’kh Hkwdai
vkSj 2005 dk x¨j[kk Hkwdai tSls Hkwdai Hkh vk, gSaA fdlh cM+s Hkwdai dh fLFkfr esa] det¨j Hkou lajpuk,a
Hkkjh uqdlku dk dkj.k cu ldrh gSaA vf/kdrj Hkou fcuk bathfu;fjax fMt+kbu ds cus gSa] vkSj
Hkwdai&izfrj¨/kh fuekZ.k rduhd ä dh tkx:drk dh deh nf̀"Vxr g¨rh gSA blfy,] bl {ks= esa Hkou ä dh
Hkwdaih; laosnu’khyrk dk vkdyu vko’;d gSA

Rofjr n`’; tkap dk ifjp;

Hkkjr dk 65% {ks= e/;e ls xaHkhj Hkwdaih; >Vd¨a ds [krjs esa gS] tgka dÃ ?kj N¨Vs Hkwdai¨a esa Hkh
{kfrxzLr g¨ ldrs gSaA bldk eq[; dkj.k Lo&’kSyhxr fuekZ.k ǹf"Vd¨.k gS] ftlesa lajpukRed etcwrh dh
ctk; Hkou ekfyd dh lqfo/kk d¨ çkFkfedrk nh tkrh gS] ftlls fiNys Hkwdai¨a esa Hkou ä dk çn’kZu [kjkc
jgk gSA blfy,] e©twnk Hkou¨a dh Hkwdai lqj{kk vkSj uqdlku dh laHkkouk dk vkdyu t:jh g¨ x;k gSA
Hkwdaih; >Vd ä ds çfr bekjr¨a dh laosnu’khyrk dk vkdyu pkj Lrj ä ij fd;k tk ldrk gS ¼jk"Vªh;
vkink çca/ku çkf/kdj.k] 2020½:

• Rofjr ǹ’; tkap  ¼RVS½ & fcuk rduhdh x.kuk ds n`’; voy¨du }kjk Hkwdai t¨f[ke dk Rofjr
vuqekuA

• foLr`r n`’; v/;;u & lajpukRed vkSj xSj&lajpukRed ?kVd ä dk foLr̀r fujh{k.kA

• ljyhÑr ek=kRed ewY;kadu & dqN x.kukvksa ds lkFk t¨f[ke fo’ys"k.kA

• foLr`r ek=kRed ewY;kadu & xgu rduhdh ewY;kaduA

bl v/;;u esa Hkwdai&iwoZ Rofjr n`’; tkap (RVS) d¨ paMhx<+ vkSj vklikl ds {ks= esa ykxw fd;k x;k
gS] t¨ Hkou fuekZ.k lkexzh] fuekZ.k çdkj] okLrqf’kYi fo’ks"krkvksa vkSj <kaps dh leL;k ds ladsr ä dk ewY;kadu
djrk gSA ;g fof/k Hkou ä d¨ vkxs ds foLr̀r ewY;kadu vkSj iqu#)kj ds fy, çkFkfedrk nsus esa enn djrh
gS rkfd Hkwdai lgu’khyrk d¨ c<+k;k tk lds vkSj t¨f[ke de fd;k tk ldsA

Rofjr n`’; tkap (RVS) fuEufyf[kr fu.kZ;¨a esa lgk;d g¨ ldrk gS%

• Hkou ä dh Hkwdai iqu#)kj vko’;drkvksa dk vkdyuA

• vkink 'keu j.kuhfr; ä dk fodklA

• Hkwdai {kfr vkSj gkfu çHkko¨a dk {ks=h; vkdyuA

• Hkwdai ds ckn Hkou lqj{kk ewY;kadu dh ;¨tukA

• chek] laifÙk gLrkarj.k vkSj iqufuZekZ.k vko’;drkvksa esa lgk;rkA
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RVS fof/k viuh n{krk ds dkj.k egRoiw.kZ lajpukRed fLFkfr; ä dh igpku djus esa lgk;d g¨rh gS
vkSj Hkwdai 'keu esa le; o lalk/ku ä dh cpr djrh gSA

lkfgR; leh{kk

(i) vU; ns’k¨a esa Rofjr n`’; tkap (RVS) dk mi;¨x

la?kh; vkikrdkyhu çca/ku ,tsalh (Federal Emergency Management Agency (FEMA)) ds
fn’kkfunZs’k] tSls FEMA 178 (1992), FEMA 310 (1998), vkSj FEMA 154 (2005, 2015), Hkwdaih;
t¨f[ke ewY;kadu vkSj Hkou iquokZl ij dsafær gSaA la’k¨f/kr FEMA 154 gSaMcqd esa HAZUS i)fr vk/kkfjr
lajpukRed t¨f[ke Ld¨j] Hkaxqjrk oØ (Fragility curve) vkSj u;k Hkwdai fMtkbu  eku 'kkfey gSaA bLrkacqy
Hkwdai ekLVj Iyku] Hkou vkdyu ds fy, rhu pj.k ä-Rofjr n’̀; ewY;kadu] igqap vk/kkfjr ewY;kadu vkSj
foLr`r x.kukRed ewY;kadu dk mi;¨x djrk gSA 2007 esa la’k¨f/kr METU i)fr] 1999 ds MqT+l Hkwdai
ds vkadM+̈ a ij vk/kkfjr gS] tcfd xzhl us Qt+h y‚ftd&vk/kkfjr RVS çfØ;k fodflr dh gS] t¨ Hkou ä
d¨ {kfr Jsf.k; ä esa oxhZÑr djrh gSA fofHkUu ns’k ä us LFkkuh; Hkwdaih; t¨f[ke vkSj lajpukRed xq.k ä ds
vuqlkj RVS i)fr; ä esa la’k¨/ku dj çHkkoh Hkwdai t¨f[ke vkdyu vkSj 'keu lqfuf’pr fd;k gSA

(ii) Hkkjr esa RVS

Hkkjrh; ç©|¨fxdh laLFkku] eqacÃ (2004) us ,d Hkwdaih; t¨f[ke Ld¨fjax i)fr fodflr dh] t¨
FEMA 2002 ds vuqlkj gS vkSj Hkkjrh; ifjfLFkfr; ä ds fy, vuqdwfyr gSA ;g IS 1893 ds vuqlkj feV~Vh
dh fLFkfr] Hkou çdkj vkSj Hkwdaih; t¨f[ke d¨ 'kkfey djrk gSA blesa lkekU; Hkou çdkj ä ds fy, csl
Ld¨j fn, x, gSa vkSj {kfr ds vuqeku ds fy, vfrfjDr ?kVd t¨M+s x, gSaA IS 13935 (2004) us Hkkjr esa
çcfyr lhesaV daØhV vkSj ÃaV&fufeZr Hkou ä ds fy, ,d Rofjr n`’; tkap (RVS) i)fr is’k dh] t¨ Hkou
dh lkexzh] fuekZ.k rduhd vkSj lajpukRed fo’ks"krkvksa ij vk/kkfjr gS] ysfdu blesa d¨Ã Ld¨j ugha fn;k
x;k gSA dsoy igpkuh xÃ det¨fj; ä ds foLr̀r ewY;kadu dh flQkfj’k dh xÃ gSA Hkkjrh; ç©|¨fxdh
laLFkku] xka/khuxj us çcfyr lhesaV daØhV (RCC) Hkou¨a ds fy, ,d Rofjr n’̀; tkap (RVS) i)fr
fodflr dhA ;g rqdhZ dh METU fof/k vkSj bLrkacqy Hkwdai ekLVj Iyku ij vk/kkfjr gS vkSj fiNys Hkwdai ä
ls gq, uqdlku ds lkaf[;dh; fo’ys"k.k ij fuHkZj djrh gS] [kkldj 2001 ds Hkqt Hkwdai ds cknA bl
v/;;u ds rgr vgenkckn vkSj mlds vklikl 6,500 Hkou ä dk loZs{k.k fd;k x;k] ftlesa {kfr d¨ G0

¼d¨Ã uqdlku ugha½ ls G5 ¼iwjh rjg fxjk gqvk Hkou½ rd ikap Jsf.k; ä esa oxhZÑr fd;k x;kA fuekZ.k lkexzh
,oa ç©|¨fxdh lao/kZu ifj"kn~] vkokl ,oa 'kgjh ekeykr ea=ky;] Hkkjr ljdkj (Building Materials and

Technology Promotion Council (BMTPC), Ministry of Housing & Urban Affairs] Government

of India) ¼ç¨- lh- oh- vkj- ewfrZ vkSj vU;½ us Hkwdai ds vf/kd [krjs okys {ks= ds O;kid loZs{k.k ds vk/kkj
ij Hkkjrh; Hkou ä ds fy, ,d Hkwdaih; lqj{kk i)fr fodflr dhA ;g Hkou ä dk ewY;kadu] feV~Vh vkSj LFky
fo’ks"krkvksa] okLrqf’kYi fMtkbu] lajpukRed ç.kkyh] fuekZ.k rduhd vkSj j[kj[kko xq.koÙkk ds vk/kkj ij
djrh gSA ;g Hkwdaih; lqj{kk lwpdkad vkSj çn’kZu jsfVax çnku djrk gS] t¨ MsYQh fof/k dk mi;¨x djds
lajpukRed vkSj xSj&lajpukRed det¨fj; ä d¨ oxhZÑr djrh gSA bldh Li"Vrk vkSj O;kidrk ds dkj.k
bls NDMA ds RVS çkbej }kjk vuq’kaflr fd;k x;k gSA
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uohure 'k¨/k dk;Z

Hkwdaih; t¨f[ke vkdyu esa Rofjr n`’; tkap (RVS) dh egRoiw.kZ Hkwfedk ij dÃ v/;;u ä us t¨j
fn;k gSA bl fof/k esa Hkou dh ckgjh fo’ks"krkvksa] tSls njkjsa] >qdko vkSj det¨j lajpuk,a ns[kdj rsth ls
t¨f[ke dk vkdyu fd;k tkrk gS] rkfd ;g igpkuk tk lds fd fdu bekjr ä d¨ foLrr̀ fo’ys"k.k dh
t:jr gSA djkfEiful vkSj lg;¨fx; ä (2024) us e’khu yfuZax vkSj SHAP O;k[;kRedrk dk mi;¨x djds
RVS dh fo’ks"krkvksa dk v/;;u fd;k] tcfd vkSax vkSj vU; 'k¨/kdrkZvksa us de ÅapkÃ okyh çcfyr lhesaV
daØhV bekjr ä ij rhu vyx&vyx RVS fof/k; ä dh rqyuk dhA iq#"k¨Ùkek vkSj lg;¨fx; ä (2023) us ,d
fo’ks"k RVS i)fr dh rqyuk foLrr̀ vjs[kh; fo’ys"k.k ls dh] ftlls ijh{k.k ifj.kke ä dh iqf"V gqÃA FEMA

(2020) dh gSaMcqd esa RVS dh rduhdh çfØ;kvksa vkSj pj.k&nj&pj.k dk;Zfof/k dk fooj.k fn;k x;k gSA
dqy feykdj] ;s v/;;u n’kkZrs gSa fd RVS ,d rst+] çkjafHkd vkSj fdQk;rh rjhdk gS] t¨ Hkwdai lqj{kk
fu.kZ; ä esa enn djrk gS] ysfdu blds ifj.kke ä d¨ lVhd cukus ds fy, foLrr̀ fo’ys"k.k vkSj mUur
rduhdh ,dhdj.k dh vko’;drk cuh jgrh gSA

v/;;u {ks= ¼VªkbflVh paMhx<+] e¨gkyh vkSj iapdqyk½

paMhx<+ Hkkjr ds çeq[k 'kgj¨a esa ls ,d gS vkSj vius cqfu;knh <kaps] m|¨x ä vkSj i;ZVu ds fy, çfl)
gSA ;g fgeky;h ÝaVy Q‚YV ds fudV fLFkr g¨us ds dkj.k ges’kk Hkwdai ds [krjs esa jgrk gSA fgeky; FkzLV
ç.kkyh] ftlesa esu lsaVªy FkzLV (MCT), esu ckmaMªh FkzLV (MBT) vkSj fgeky; ÝaVy FkzLV (HFT) 'kkfey
gSa] nqfu;k ds lcls Hkwdaih; :i ls lfØ; VsDV¨fud {ks= ä esa ls ,d ekuh tkrh gSA bl {ks= esa igys Hkh dÃ
cM+s Hkwdai vk pqds gSa] t¨ bl [krjs d¨ lkfcr djrs gSaA paMhx<+ dh Hk©x¨fyd fLFkfr] t¨ HFT ds nf{k.k
esa fgeky; dh rygVh esa fLFkr gS] bls Hkwdai ls xaHkhj {kfr ds fy, laosnu’khy cukrh gSA blds vykok]
ty¨<+ feV~Vh dh ijr ä ds dkj.k rjax ço/kZu (wave amplification) vkSj feV~Vh ds æohdj.k (soil

liquefaction) tSls [krj ä dh laHkkouk Hkh c<+ tkrh gSA c<+rs tula[;k ?kuRo us Hkh 'kgj dh Hkwdaih; {kfr
ds çfr laosnu’khyrk d¨ vkSj vf/kd c<+k fn;k gSA blfy,] lkbV&fof’k"V Hkwdaih; [krjs dk fo’ys"k.k vkSj
mu bekjr ä dh igpku djuk vko’;d gS] t¨ Hkwdai ds n©jku vf/kd uqdlku >sy ldrh gSaA

paMhx<+ fgeky; dh rygVh esa fLFkr gS vkSj 120 oxZ fdeh {ks= esa QSyk gqvk gSA blds Hk©x¨fyd
funZs’kkad yxHkx 30-7333º mÙkj v{kka’k vkSj 76-7794º iwoZ ns’kkarj ij gSaA ;g gfj;k.kk vkSj iatkc dh lhek
ds ikl fLFkr ,d dsaæ 'kkflr çns’k gS vkSj n¨u ä jkT; ä dh la;qDr jkt/kkuh Hkh gSA ;g iapdqyk vkSj e¨gkyh
ls lVk gqvk gS] t¨ iatkc vkSj gfj;k.kk ds çeq[k 'kgj gSa ¼fp= 1½A IS 1893 Hkkx&1 (2016) ds vuqlkj]
paMhx<+ Hkwdaih; {ks=&IV esa vkrk gS] t¨ t¨u&V ds ckn nwljk lcls xaHkhj Hkwdaih; {ks= gSA ;g fgeky;
FkzLV ç.kkyh ds lkFk fLFkr g¨us ds dkj.k vR;f/kd laosnu’khy ekuk tkrk gSA paMhx<+ Q‚YV ij dh xÃ
isy¨lhfLed tkap ls irk pyk gS fd 15oha&16oha 'krkCnh ds n©jku bl {ks= esa n¨ cM+s Hkwdai vk, FksA paMhx<+
vkSj blds vklikl ds {ks= dk Hkwdai [krjk ¼ekufp= 2½ ;g n’kkZrk gS fd 'kgj Hkwdai ls g¨us okyh {kfr
ds çfr vR;f/kd laosnu’khy gSA

{ks=h; dk;Z

dqy 299 Hkou ä ¼179 vkjlhlh vkSj 120 ÃaV&fufeZr½ dk Ng eghus dh vof/k esa loZs{k.k fd;k x;kA
Hkou mi;¨x ds çdkj vkSj mudh lacaf/kr la[;k fp= 3 esa n’kkZÃ xÃ gSA vf/kdka’k Hkou vkoklh; gSa] ftuds
ckn 'kS{kf.kd vkSj okf.kfT;d Hkou ä dk LFkku gSA ÃaV&fuekZ.k esa vkS|¨fxd ;k okf.kfT;d Hkou ä dh la[;k
de gSA ,sls dqN Hkou ä ds fp= ifjf’k"V&1 esa bl 'k¨/k i= ds var esa fp= 18 ls 23 esa fn, x, gSaA
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fp= 1 % VªkbflVh dk ekufp= ¼lz¨r: Pal and Pali [8]½

fp= 2 % {ks= dk Hkwdaih; [krjk {kerk ¼lz¨r : Amateur Seismic Centre [9]½



UGC-CARE Listed Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science & Technology, Year: 23, Issue 1, Jan.-Mar. 2025

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

fp= 3 % loZs{k.k fd, x, Hkou¨a ds çdkj vkSj la[;k

ifj.kke vkSj ppkZ

fp= 6] 7 vkSj 8 esa 179 çcfyr lhesaV daØhV Hkou ä ij fp= 4 esa of.kZr thou ds fy, [krjukd
ekinaM¨a ds vk/kkj ij foLrr̀ fu"d"kZ çLrqr fd, x, gSaA fp= 6 esa 14 Hkou lfiZy unh ds ry ¼meandering

river bed½ ij fLFkr gSa] 30 esa Åijh eaftysa Hkkjh gSa] 20 esa cM+s vkSj vlqjf{kr iz{ksi ¼unanchored

projections½ gSa] vkSj 21 esa irys LraHk ä ds lkFk [kqys ry gSaA fp= 7 esa] 12 Hkou ä esa ¶y¨fVax d‚ye] 28

esa etcwr che ds lkFk irys LraHk] 24 ¶ySV LySc okyh bekjrsa ¼ftuesa lajpukRed nhokjsa ugha gSa vkSj ftUgsa
mPp t¨f[ke ekudj yky VSx fn;k x;k gS½] 48 Hkou¨a esa ikl dh bekjr ä ls i;kZIr varj dh deh ns[kh
x;h] vkSj 19 Hkou¨a esa Hkkjh iSjkisV nhokjsa ikÃ xÃ gSaA fp= 8 esa] 30 Hkou¨a esa Hkkjh ckydfu;ka] 63 Hkou¨a
esa eafty dh cM+h ÅapkÃ ;k fo’kky dejs] 69 Hkou¨a esa cM+h f[kM+dh dk [kqyk fgLlk ¼t¨ nhokj {ks= dk 50%

ls vf/kd vkPNknu djrs gSa½] vkSj 45 Hkou ä esa vlqjf{kr ikuh dh Vafd;ka gSaA ;s lHkh lajpuk,a NDMA ds
fn’kkfunZs’k ä ds vuqlkj ihys VSx dh Js.kh esa vkrh gSa] vkSj bu Hkou ä esa Hkwdaih; lqj{kk c<+kus gsrq lajpukRed
gLr{ksi dh vko’;drk gSA
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fp= 4 % vkjlhlh Hkou¨a ds fy, RVS loZs{k.k ç’ukoyh2 ¼lz¨r: NDMA] 2020 [2]½
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fp= 5 % ÃaV&fufeZr Hkou¨a ds fy, RVS loZs{k.k ç’ukoyh2 ¼lz¨r: NDMA] 2020 [2]½
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fp= 6 % çcfyr lhesaV daØhV Hkou¨a ds fy, ekunaM 1-1 ls 3-4 ds ifj.kke

fp= 7 % çcfyr lhesaV daØhV Hkou¨a ds fy, ekunaM 3-5 ls 7-2 ds ifj.kke
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fp= 8 % çcfyr lhesaV daØhV Hkou¨a ds fy, ekunaM 7-3 ls 9-2 ds ifj.kke

fp= 9 % ÃaV&fufeZr Hkou¨a ds fy, ekunaM 2-1 ls 3-4 ds ifj.kke
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fp= 10 % ÃaV&fufeZr Hkou¨a ds fy, ekunaM 3-5 ls 4-6 ds ifj.kke

fp= 11 % ÃaV&fufeZr Hkou¨a ds fy, ekunaM 4-7 ls 8-1 ds ifj.kke
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fp= 12 % ÃaV&fufeZr Hkou¨a ds fy, ekunaM 8-3 ls 10-2 ds ifj.kke

fp= 9 ls 12 rd] lHkh 120 ÃaV&fufeZr Hkou ä ds fy, fp= 5 esa mYysf[kr thou ds fy, [krjukd
ekinaM ä ij foLr̀r tkudkjh nh xÃ gSA fp= 9 esa fn[kk;k x;k gS fd 9 Hkou [kjkc fLFkfr esa e©twn vU;
Hkou ä ds ikl fLFkr gSa] 15 Hkou ä esa Åijh eaftysa Hkkjh gSa] 19 esa vlqjf{kr vksojgSax (unanchored

overhangs) gSa vkSj 11 Hkou¨a dk ;¨tuk vuqikr (aspect ratio) 4-0 ls vf/kd gSA fp= 10 ds vuqlkj] 49

Hkou ä esa lrr fyaVy cSaM ugha gSa] 50 esa njokts vkSj f[kM+fd;ka nhokj ds d¨u ä ds ikl gSa] 19 esa e¨Vh nhokjsa
;k iRFkj dh lajpuk,a gSa vkSj 18 Hkou ä esa Åijh eaftysa uhps okyh eafty ä ls T;knk etcwr gSaA

fp= 11 esa crk;k x;k gS fd 10 Hkou ä esa Hkkjh dSafVyhoj ckydfu;ka gSa] 15 esa nhokj ä vkSj Nr ä ds chp
vyxko gS] 28 esa njkjsa gSa] 58 esa vkl&ikl ds Hkou ä ls d¨Ã xSi ugha gS] 13 esa Hkkjh iSjkisV nhokjsa gSa] 11

Hkou <yku okys HkwHkkx ij fLFkr gSa] tcfd 12 dk <yku okys HkwHkkx ls d¨Ã tqM+ko ugha gSA fp= 12 n’kkZrk
gS fd 50 Hkou ä dh Nr ij vlqjf{kr ikuh dh Vafd;ka gSa] 27 esa nhokj ä esa Å/okZ/kj njkjsa gSa] 29 esa fuEu
xq.koÙkk dh fuekZ.k lkexzh dk mi;¨x fd;k x;k gS vkSj 23 Hkou ä esa cM+s dejs vkSj fo’kky f[kM+dh gSa t¨
nhokj {ks= ds 50% ls vf/kd dk vkPNknu djrs gSaA

bu fu"d"kks± ls bu Hkou ä dh Hkwdaih; laosnu’khyrk vkSj lajpukRed det¨fj;ka mtkxj g¨rh gSa]
ftlls Li"V g¨rk gS fd lajpukRed lq/kkj vko’;d gSaA 179 çcfyr lhesaV daØhV Hkou ä esa ls 102 (57-
3%) d¨ yky VSx fn;k x;k gS vkSj Hkwdai laosnu’khyrk ds dkj.k vuqi;¨xh ekuk x;k gS] 40 (22-5%) d¨
ihyk VSx fn;k x;k gS] ftUgsa vLFkk;h mik; ä ;k Hkwdaih; iqu#)kj rduhd¨a ls lqjf{kr cuk;k tk ldrk
gS vkSj 36 (20-2%) d¨ gjk VSx fn;k x;k gS] ftUgsa lqjf{kr ekuk x;k gSA blh rjg] 120 ÃaV&fufeZr Hkou ä
esa ls 91 (75-8%) d¨ yky VSx fn;k x;k gS] 14 (11-7%) d¨ vLFkk;h lq/kkj dh vko’;drk gS] vkSj 15

(12-5%) d¨ lqjf{kr ik;k x;k gSA bu fu"d"kks± d¨ fp= 13 esa n’kkZ;k x;k gSA
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¼d½ çcfyr lhesaV daØhV ¼[k½ ÃaV&fufeZr Hkou
(RCC buildings) (Masonry buildings)

fp= 13 % Hkou¨a dh vafre jsfVax@VSfxax

fp= 14 % RCC Hkou¨a ds fy, yky fp= 15 % RCC Hkou¨a ds fy,
VSx ekinaM ihyk VSx ekinaM

fp= 16 % ÃaV&fufeZr Hkou¨a ds fy, fp= 17 % ÃaV&fufeZr Hkou¨a ds fy,
yky VSx ekinaM ihyk VSx ekinaM
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fp= 4 vkSj 14 ds fo’ys"k.k ls irk pyrk gS
fd yky VSx ds çeq[k dkj.k Hkkjh Åijh eaftysa gSa]
t¨ æO;eku dh vfu;ferrk ls tqM+h g¨rh gSa] irys
d‚ye vkSj etcwr che gSa] t¨ det¨j eafty (soft

storey)  dk ladsr nsrs gSa vkSj lajpukRed nhokj ä
dh deh okyh ¶ySV LySc gSa] ftlls eafty det¨j
g¨ tkrh gSA fiNys Hkwdai¨a esa ;s dkjd Hkou ä dh
foQyrk ds eq[; dkj.k jgs gSa [11] | fp= 4 vkSj
15 ds vuqlkj] ihys VSx ds çeq[k dkj.k cM+s dejs
vkSj ,slh f[kM+fd;ka gSa] ftudk {ks=Qy nhokj ä ds
{ks=Qy dk 50% ;k vf/kd g¨rk gS] vkl&ikl dh
bekjr ä ds chp vi;kZIr varj gS] vkSj Nr ij
vlqjf{kr ikuh dh Vafd;ka gSaA ;s dkjd Hkwdai ds
n©jku lajpukRed {kfr ds eq[; dkj.k jgs gSa
[10]11]A

fp= 5 vkSj 16 ds vuqlkj] ÃaV&fufeZr Hkou ä
esa yky VSx ds dkj.k lrr fyaVy cSaM dh vuqifLFkfr
gS vkSj njokts o f[kM+fd; ä dk nhokj ds d¨u ä ds
ikl g¨uk gSA o"kZ 2001 ds Hkqt esa vk;s Hkwdai esa ;s
dkj.k O;kid {kfr ds fy, ftEesnkj FksA fp= 5

vkSj 17 ds vuqlkj] ÃaV&fufeZr Hkou ä esa ihys VSx
ds dkj.k Hkou ä ds chp vi;kZIr varj] Nr ij
vlqjf{kr ikuh dh Vafd;ka] nhokj¨a esa Å/okZ/kj njkjsa
vkSj de xq.koÙkk okyh fuekZ.k lkexzh gSaA usiky
vkSj Hkqt Hkwdai esa blh rjg dh fuekZ.k dh dfe;ka
{kfr dk dkj.k cuh FkhaA

fu"d"kZ

bl v/;;u ls fuEufyf[kr fu"d"kZ fudkys
x, gSa:

1- Rofjr n’̀; tkap (RVS) Hkwdai laHkkfor
{ks= ä esa Hkou ä dh Hkwdaih; laosnu’khyrk d¨ rsth
vkSj çHkkoh :i ls vkadus dh fof/k gSA

2- 179 çcfyr lhesaV daØhV Hkou¨a esa ls
102 (57-3%) d¨ yky VSx fn;k x;k gS] ;kuh ;s
Hkwdai lqj{kk ds fy, vuqi;¨xh gSaA 40 (22-5%)

d¨ ihyk VSx fn;k x;k gS] ;kuh bUgsa vLFkk;h
mik;¨a ;k ejEer ls lqjf{kr cuk;k tk ldrk gSA

36 (20-2%) d¨ gjk VSx fn;k x;k gS] ;kuh ;s
lqjf{kr vkSj mi;¨x ;¨X; gSaA

3- 120 ÃaV&fufeZr Hkou¨a esa ls 91 (75-8%)

d¨ yky VSx] ;kuh ;s vuqi;¨xh vkSj vlqjf{kr gSaA
14 (11-7%) d¨ ihyk VSx] ;kuh bUgsa ejEer dh
t:jr gSA 15 (12-5%) d¨ gjk VSx] ;kuh ;s Hkwdai
lqj{kk ds nf̀"Vd¨.k ls mi;¨x ;¨X; gSaA

4- çcfyr lhesaV daØhV Hkou ä esa 17% esa
Hkkjh Åijh eaftysa ¼vfu;ferrk½ vkSj 15% esa det¨j
d‚ye&etcwr che dh leL;k ikÃ xÃA

5- çcfyr lhesaV daØhV Hkou¨a esa 35% esa cM+s
dejs ¼laHkkfor ¶y¨fVax d‚ye½ vkSj 38% esa cM+s
njokts o f[kM+dh ds cM+s [kqys LFkku ik, x,A

6- ÃaV&fufeZr Hkou ä esa 41% esa fujarj fyaVy
cSaM~l dh deh Fkh] ftlls nhokjsa det¨j g¨ xÃa]
vkSj 42% esa njokts o f[kM+fd;ka nhokj ds d¨u ä ds
ikl Fkha] ftlls Hkwdai ds n©jku njkjsa vk ldrh gSaA

7- ÃaV&fufeZr Hkou ä esa 44% esa Nr ij
vlqjf{kr ikuh dh Vafd;ka Fkha vkSj 40% esa vkl&ikl
dh lajpukvksa ds chp i;kZIr varj ugha Fkk] ftlls
Hkwdai esa Vdjko dk [krjk c<+ tkrk gSA

;g fu"d"kZ crkrk gS fd e/;e ;k cM+s Hkwdai
ds n©jku vf/kdka’k Hkou det¨j lkfcr g¨ ldrs
gSaA Hkou¨a dh [kjkc fMt+kbu vkSj fuekZ.k esa
okLrqdkj¨a] lajpukRed bathfu;j ä vkSj fuekZrkvksa
ds chp leUo; dh deh lkQ fn[kkÃ nsrh gSA
usiky (2005) vkSj Hkqt (2001) ds Hkwdai¨a esa Hkh
blh rjg dh lajpukRed det¨fj;ka ns[kh xÃ
Fkha] ftlls Hkkjh uqdlku gqvk FkkA blfy,]
lajpukRed lqj{kk lqfuf’pr djus vkSj vkfFkZd
uqdlku d¨ j¨dus ds fy, rRdky lq/kkj dh cgqr
vko’;drk gSA

Hkwdaih; lqj{kk lq/kkj ds fy, mik; (Remedial

Measures)

Hkwdaih; lqj{kk lq/kkj ds fy,] çcfyr lhesaV
daØhV Hkou ä esa det¨j d‚ye&che t¨M+ d¨ etcwr
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fd;k tk ldrk gS vkSj lajpukRed vfu;ferrkvksa d¨ nwj fd;k tk ldrk gS ;k muesa lq/kkj fd;k tk
ldrk gSA ÃaV&feV~Vh ds Hkou ä esa VwVs fyaVy cSaM dh ejEer vkSj ikuh dh Vafd; ä d¨ Nr ij lqjf{kr :i
ls tdM+k tk ldrk gSA u, vkSj e©twnk Hkou ä ds fy, Hkwdaih; fMt+kbu d¨M~l d¨ ykxw fd;k tk ldrk
gS] lkFk gh lajpukRed lq/kkj¨a ds tfj, det¨j fMt+kbu leL;kvksa d¨ nwj fd;k tk ldrk gSA okLrqdkj¨a]
bathfu;j ä vkSj fuekZrkvksa ds chp leUo; ds fy, Li"V fn’kk&funZs’k cuk, tk ldrs gSaA fo’ks"k :i ls ihys
;k yky VSx okys Hkou ä ds fy,A

Hkfo"; ds fy, laHkkouk,a (Possibilities for future)

mHkjrh rduhd ä ds rgr] RVS d¨ Lopkfyr djus gsrq UPV&vk/kkfjr fje¨V lsaflax vkSj xSj&fouk’kdkjh
ewY;kadu fof/k; ä ¼bUÝkjsM] vYVªkl¨fud½ dk mi;¨x fd;k tk ldrk gSA MsVk&vk/kkfjr i)fr esa e’khu
yfuZax e‚My }kjk det¨fj; ä dk iwokZuqeku yxk;k tk ldrk gSA ,d dsaæhÑr RVS o iqulZajpuk MsVkcsl
cuk;k tk ldrk gSA iquZlajpuk j.kuhfr;¨a esa ykxr&ykHk fo’ys"k.k fd;k tk ldrk gSA uÃ lkefxz; ä o
rduhd¨a dh tkap dh tk ldrh gSA uhfr o lkeqnkf;d lgHkkfxrk ds varxZr] 'k¨/k fu"d"kks± d¨ 'kgjh
;¨tuk o Hkou lafgrk esa 'kkfey fd;k tk ldrk gSA

ifjf’k"V (Appendix)

lajpukRed vfu;ferrkvksa okyh dqN bekjr ä dh rLohjsa

bl ifjf’k"V esa dqN Hkou ä ds fp= fn, x, gSa] ftuesa lajpukRed det¨fj;ka fn[kkÃ xÃ gSaA fp= 18

vkSj 19 vi;kZIr LVhy lqn`<hdj.k ¼[kklr©j ij 'kh;j fLVjZIl½ fn[kkrs gSa] ftuesa IS 13920: 2016 ds
vuqlkj Hkwdaij¨/kh fMVsfyax ugha gSA fp= 20 esa paMhx<+ ds dqN Hkou ä d¨ fn[kk;k x;k gS] ftuesa det¨j
d‚ye vkSj Hkkjh LySc o che ç.kkyh ikÃ xÃA buesa ls ,d Hkou gky gh esa fxj pqdk FkkA fp= 21 esa cgqr
yach che LiSu vkSj vi;kZIr xgjkÃ okyh chesa ns[kh xÃaA fp= 22 esa ÃaV ls cuk ,d Hkou fn[kk;k x;k gS]
ftlesa vkjlhlh cSaM ugha gS vkSj fp= 23 esa ¶y¨fVax d‚ye fn[kk, x, gSa] t¨ lajpukRed :i ls det¨j
g¨rs gSa vkSj Hkwdai ds n©jku [krjk iSnk dj ldrs gSaA

fp= 18 % iapdqyk esa fuekZ.kk/khu Hkou fp= 19 % e¨gkyh esa fuekZ.kk/khu bekjr
¼che esa MDVkby fMVsfyax ugha gS vkSj esa d‚ye dh mi;qDr uhao ugha gS vkSj
d‚ye dk vkdkj vko’;d ls de gS½ blesa i;kZIr LVhy fjbuQ¨lZesaV dh deh gSA
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fp= 20 % lsDVj 17, paMhx<+ dk Hkou fp= 21 % paMhx<+ esa ,d cgqeaftyk bekjr

etcwr che ¼LySc½ vkSj det¨j d‚ye ds esa lqjf{kr lhek ls vf/kd yach cheA bruh

dkj.k <g x;kA yach che ¼yxHkx 10 ehVj½ ds fy, bldh

xgjkÃ cgqr de gSA

fp= 22 % e¨gkyh esa ,d fpukÃ Hkou esa fp= 23 % iapdqyk esa ,d vkjlhlh

flYy Lrj ds uhps vkjlhlh (RCC) cSaM cgqeaftyk bekjr esa ¶+y¨fVax d‚yeA

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

Alphabetically sorted terminology 
in English 

o.kZekyk vuqØfer fganh 'kCnkoyh 

Cascading disasters J̀a[kykc) vkink,a 
Convergent boundary vfHklfjr ifjlhek 

Earthquake disaster mitigation Hkwdai vkink 'keu 
Earthquake risk Hkwdai t¨f[ke 

Fault line Hkza'k js[kk 
Fragility Curves Hkaxqjrk oØ 
Mass Irregularity Hkkj vfu;ferrk 

Meandering riverbeds ?kqekonkj unh&ry 
Performance modification çn'kZu la'k¨/ku 
Rapid Visual Screening Rofjr Hkwdaih; vkdyu 

Seismic resilience Hkwdaih; yphykiu 
Self-developed approach Lo&fufeZr n`f"Vd¨.k 

Structural Crisis lajpukRed ladV 
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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



UGC-CARE Listed Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science & Technology, Year: 23, Issue 1, Jan.-Mar. 2025

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

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
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'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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How to Learn Sanskrit ?

vkd`fr Bkdqj1 ,oa ;ksxs'k 'kekZ2

Aakriti Thakur1 & Yogesh Sharma2

1'kks/kPNk=k] laLÑr] n'kZu ,oa oSfnd v/;;u foHkkx] ouLFkyh fo|kihB] jktLFkku
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izR;; ä dk fo/kku laLÑr O;kdj.k dh 'kCnkFkZ O;kikj ds foLrkj dh çfØ;k esa ,d egÙoiw.kZ dkjd gSA
fØ;k ds lkFk ç;qDr Ñr çR;; ÑnUr 'kCn ä dk fuekZ.k djrs gSaA ;s 'kCn fØ;k :i esa Hkh okD; esa ç;qDr
g¨rs gSaA dgha laKk ds :i esa r¨ dgha fo’ks"k.k ds :i esa ç;qDr g¨rs gSaA ÑnUr 'kCn iw.kZr% /kkrqt g¨rs gSa]
vFkkZRk~ budh fufeZfr ewy /kkrq ls g¨rh gS vkSj Ñr@ÑR; çR;; ä ds }kjk fØ;kin] laKk] fo’ks"k.k vkfn ds
:i esa ;s 'kCn vFkZ dk çdk’ku djrs gSaA

rf)r çR;;¨a ls cuus okys 'kCn 'kCnt gh g¨rs gSa] /kkrqt ugha] vFkkZr~ rf)rkUr 'kCn ä dh fufeZfr
loZuke] laKk] fo’ks"k.k vkfn ls g¨rh gS vkSj laKk ,oa fo’ks"k.k vkfn dh gh fufeZfr g¨rh gSA rf)r çR;;¨a
dh Hkwfedk vFkZ ds çdk’ku esa ,oa mlds foLrkj esa vR;Ur egRRoiw.kZ g¨rh gSA rf)r izR;; ä ls vusd uohu
'kCn fufeZr g¨rs gSa] ftuls Hkk"k.k ds l©"Bo ,oa oSf’k"V~; esa Hkh lgk;rk feyrh gSA bu çR;; ä ls cuus okys
'kCn ys[ku dh lgtrk vkSj lqxerk esa Hkh lgk;d g¨rs gSa r¨ voc¨/k esa lgtrk vkSj lqxerk dk vuqHko
djkrs gSaA rf)rkUr çR;; lkekfld ,oa f’y"V Hkk"kk dh nf̀"V ls Hkh egRRoiw.kZ gSaA vyadkj’kkL= esa vyadkj
çfriknu] jhfrxr ç;¨x ,oa oØ¨fDriw.kZ Hkk"kk dh nf̀"V ls Hkh rf)rkUr 'kCn ä dh Hkwfedk ns[kh tk ldrh
gSA /ofu vkSj oØ¨fDr ls çkIr peRdkjtud vFkZ oSfp=~; esa rf)rkUr 'kCn ä dk egÙoiw.kZ vonku gSA dfo
dh lqUnj dfork] mlesa ç;qDr NUn vkSj cU/k dh ykfyR;iw.kZ la;¨tuk rf)rkUr ds fcuk ugha dh tk
ldrhA gekjh laLÑfr v/;kRe vkSj n’kZu dh laLÑfr gSA blesa ijekRek ¼Ã’oj½ dsUæ esa gSA blh ds vUrxZr
HkfDr ,oa lk/kuk dh nf̀"V Hkh ifjyf{kr g¨rh gSA HkfDr esa lxq.k ,oa fuxZq.k n¨u ä Lo:i fn[krs gSaA lxq.k
esa oS".ko] 'kkDr vkSj 'kSo vkfn vusd er fn[krs gSaA buesa Ã’oj] pkgs og f’ko ds :i esa gS ;k fo".kq ;k
egk’kfDr vkSj Hkh vusd uke] lHkh ds lgL= uke ,oa vusd Lr¨=  Hkkjrh; ijEijk esa feyrs gSaA bu
lglzukeijd Lr¨= ä vFkok vU; HkfDrijd Lr¨= ä esa Lr¨=dkj dh vUrjre vfHkO;fDr esa rf)rkUr 'kCn ä
dh egRRoiw.kZ Hkwfedk g¨rh gSA mnkgj.kkFkZ &

j¨fg.khân;kuUnh olqnsokRet¨ cyh A

uhykEcj¨ j©fg.ks;¨ tjklU/ko/k¨·ey% AA

x¨ikylglzuke ds bl 'y¨d esa JhÑ".k ds fy, j©fg.ks; 'kCn dk ç;¨x fd;k x;k gSA bl rf)rkUr
'kCn dh fufeZfr <d~ uked çR;; ls gqÃ gS] ftldk vFkZ gS & j¨fg.kh ds iq= vFkkZr~ cyjke ds :i esa
JhÑ".kA blh çdkj ,d vU; 'y¨d d¨ ns[ksa &

Jhifr% iq.Mjhdk{k% in~eukHk¨ txRifr% A

oklqnso¨·çes;kRek ds’ko¨ x#M/ot% AA
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izLrqr 'y¨d ds vUrxZr viR; vFkZ esa oklqnso vkSj lEiUurk ds vFkZ esa ds’ko uked rf)rkUr 'kCn ä
dk ç;¨x n`f"Vxr g¨rk gS] ftuij vkxs foLr̀r ppkZ dh tk,xhA

oLrqr% rf)rkUr 'kCn Hkk"kk d¨ le`) djrs gSaA tSlk fd çk;’k% ns[kus esa vkrk gS fd lHkh 'kCn t¨ uke
ds :i esa lalkj esa ç;qDr g¨rs gSa] mu lHkh dk vk/kkj /kkrq gh g¨rh gSA /kkrq ds lkFk Ñrkfn çR;; mu
uke:i 'kCn ä dh fufeZfr djrs gSa] fdUrq Ñrkfn çR;; ä ls fufeZr 'kCn¨a dh viuh ,d lhek g¨rh gSA bu
Ñrkfn çR;; ä ls fufeZr 'kCn ä dk foLrkj r¨ lgh esa rf)r çR;; ä ls gh g¨rk gSA blfy, rf)r çR;; ä ds
lUnHkZ esa dgk tkrk gS fd ^rLeS fgrk%^] vFkkZr~ muds ¼ÑnUr 'kCn ä ds½ fgrdkjd rf)r çR;; g¨rs gSa vkSj
'kCn dh vuUr lhek dh lEHkkouk dk çdk’ku djrs gSaA ifj.kkeLo:i Hkk"kk le`) curh gSA ;fn O;kdj.k
esa bu çR;; ä dk fo/kku ugha g¨rk r¨ lqUnj] ykfyR;iw.kZ] vFkZxEHkhj] ljl ,oa d©’kyiw.kZ laokn] lEçs"k.k]
dkO; vkfn dh lEHkkouk gh {kh.k g¨ tkrhA vc eu esa ç’u mifLFkr g¨rk gS fd D;k gSa ;s rf)r çR;;\
Hkk"kk esa budk ç;¨x dSls g¨rk gS\ budk Lo:i dSlk gS\ bls fuEufyf[kr fcUnqvksa ds vk/kkj ij le>k tk
ldrk gS&

1- viR; vFkZ esa rf)r çR;;¨a dk ç;¨x & O;kdj.k esa rf)r çR;; ä ds vusd vFkks± esa ç;¨x feyrs
gSaA tSls viR; ¼lUrku vkfn ds vFkZ esa½ vFkZ esaA tc Hkh dHkh gesa fdlh Hkh O;fDr dk ifjp; mlds firk
ds ifjp; }kjk nsuk g¨ r¨ viR;kFkZd çR;; ä dk fo/kku fd;k tkrk gSA tSls& oklqnso 'kCn Ñ".k |¨rd
gSA oklqnso 'kCn dk vk/kkj gS olqnso] t¨ JhÑ".k ds firk gSaA bl olqnso 'kCn esa viR;kFkZd v.k~ çR;; ds
ç;¨x ls oklqnso dh fufeZfr g¨rh gSA bldk vFkZ gS & olqnso ds t¨ iq= ¼viR;½ gSa] os oklqnso vFkkZr~
JhÑ".kA

,sls vkSj Hkh vusd 'kCn curs gSa vkSj LFkku&LFkku ij mudk ç;¨x gesa ns[kus d¨ feyrk gSA
Jhen~Hkxon~xhrk xzUFk ge lHkh us i<+k gSA bl xzUFk esa viR;kFkZd vusd 'kCn ä dk ç;¨x gqvk gSA ;fn gesa
bu çR;; ä dk ç;¨x Kkr g¨ r¨ xzUFk esa ç;qDr 'kCn¨a dk vFkZ Hkh ljyrk ls fudy tk;sxkA mnkgj.kkFkZ&

“nsgh fuR;eo/;¨·;a nsgs loZL; Hkkjr”

bl 'y¨dka’k esa Hkkjr 'kCn dk ç;¨x vtZqu ds fy, gS] ftldk vFkZ gS ^Hkjr dk iq= vtZqu’ vFkkZr~

vtZqu jktk Hkjr ds oa’kt gSaA

“rLeknqfÙk"B d©Urs; ;q)k; Ñrfu’p;”

bl 'y¨dka’k esa d©Urs; 'kCn Hkh vtZqu ds fy, vk;k gS] ftldk vFkZ gS ̂dqUrh ds iq= vtZqu’A bl çdkj
ge Jhjke d¨ jk?ko dgrs gSaA bl 'kCn esa Hkh viR;kFkZd v.k~ çR;; dk ç;¨x gqvk gSA jk?ko dk rkRi;Z
gS ^j?kq ds oa’kt jke’A ,d vkSj cgqçpfyr 'kCn gS ekuo] ftldk rkRi;Z gS & ^euq ds oa’kt’] vFkkZr~ ge
lHkh euq ds oa’kt gSa] blfy, ekuo gSaA euq 'kCn esa viR;kFkZd v.k~ ds ç;¨x ls ekuo 'kCn dh fufeZfr g¨rh
gSA ,sls vkSj Hkh vusd 'kCn ns[ks tk ldrs gSa] tSls&

Øe la[;k Rkf)rkUr 'kCn vFkZ 
1. jk/ks; jk/kk dk iq= vFkkZr~ d.kZ 
2. oSurs; fourk dk iq= vFkkZr~ x:M+ 
3. nk'kjfFk n’kjFk ds iq= vFkkZr~ jke vkfn 
4. Hkkj}kt Hkj}kt ds iq= 
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5. tkenfXu tenfXu ds iq= vFkkZr~ ij’kqjke 
6. oS’okfe= fo'okfe= ds iq= vFkkZr~ e/kqPNUnk 
7. HkkxZo Hk̀xq ds iq= vFkkZr~ 'kqqØkpk;Z 
8. LkkSfe= lqfe=k ds iq= vFkkZr~ y{e.k 
9. ikS= iq= dk iq= vFkkZr~ rhljh ih<h 

10. nkSfg= nqfgrk dk iq= vFkkZr~ rhljh ih<h 
bl çdkj vusd ,sls 'kCn gSa] ftuesa fHkUu&fHkUu çR;; ä dk ç;¨x gqvk gS vkSj t¨ O;fDr fo’ks"k dh

oa’kijEijk vkSj oa’kò{k ds |¨rd gSaA blh çdkj x¨= vkfn ds lUnHkZ esa Hkh ;s çR;; ç;qDr g¨rs gSaA tSls&

 

Øe la[;k Rkf)rkUr 'kCn vFkZ 
1. xkX;Z xxZ ds xks= ds 
2. okRL; oRl ds xks= ds 
3. Okkfl"B ofl"B ds xks= ds 
4. Ikkjk’kj ijk'kj ds xks= ds 
5. vk=s; vf= ds xks= ds 
6. vkafxjl vafxjk ds xks= ds 
7. dk’;i d';i ds xks= ds 

bu çR;; ä ls u dsoy oa’k vkSj _f"k&vk/kkfjr x¨= dk c¨/k g¨rk gS] t¨ lkekftd lajpuk ds c¨/kd
gSa] vfirq vU; vusd rRdkyhu vkSj ledkyhu lkekftd lUnHkZ dk ladsr Hkh feyrk gSA tSls & viR;
¼lUrku vkfn½ vkfn dk vf/kdkj d©u&lh ih<+h rd lUrku dh rjg ns[kk tkrk gS vkSj dc og x¨= dh
laKk çkIr dj ysrk gS\ ge ;qok fdld¨ dgsaxs] bR;kfn&bR;kfnA bu lHkh ç’u ä dk mÙkj gesa bu rf)r
çR;; ä ds ç;¨x fo/kku ls Kkr g¨rk gSA

“viR;a i©=çHk`fr x¨=e~” vFkkZr lUrfr vkfn dh foo{kk ls gh iq= ds iq= |¨ru ls mldh rhljh
ih<+h iwoZ vFkkZr firk ds firk dh x¨= laKk g¨rh gSA

blh çdkj “thofr rq oa’;s ;qok” vFkkZr~ çfirkeg ds thfor jgrs ;fn mudk d¨Ã çi©= ¼i©= dk
iq=½ gS r¨ mldh ;qok laKk g¨rh gSA tSls & egkHkkjr esa firkeg Hkh"e ds thfor jgrs vfHkeU;q d¨ ;qok
dgk tk ldrk Fkk] vFkkZr~ çFke ih<+h ds thfor jgrs prqFkZ ih<+h gh ;qok dgh tk ldrh FkhA



UGC-CARE Listed Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science & Technology, Year: 23, Issue 1, Jan.-Mar. 2025

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

2- foHkfDr vFkZ esa rf)r çR;;¨a dk ç;¨x & viR;kfn ds i’pkr~ rf)r çR;; ä foHkfDr vkfn vFkks±
ds lUnHkZ esa ç;qDr fo/kku ij fopkj djrs gSaA tSlk fd iwoZ ds ys[k¨a esa foHkfDr dk lkekU; ifjp; fn;k
tk pqdk gS fd laLÑr esa okD; fuekZ.k esa foHkfDr; ä dh egRRoiw.kZ Hkwfedk g¨rh gSA ;s foHkfDr;k¡ lkr g¨rh
gSa ftuls drkZ] deZ] dj.k] lEçnku] viknku] lEcU/k ,oa vf/kdj.k dk c¨/k g¨rk gSA bu foHkfDr; ä ds fy,
laLÑr O;kdj.k 21 lq¡i~ çR;; ä dh O;oLFkk gS] ftuds vk/kkj ij jke%] jkee~] jkes.k] jkek;] jkekr~] jkeL;]

jkes vkfn 'kCn fufeZr g¨dj Øe’k% ^jke ¼drkZ½] jke d¨ ¼deZ½] jke ds }kjk ¼dj.k½] jke ds fy, ¼lEçnku½]

jke ls i`Fkd~ ¼viknku½] jke dk ¼lEcU/k½ vkSj jke esa ¼vf/kdj.k½’ dk c¨/k djkrs gSa] fdUrq laLÑr O;kdj.k
esa rf)r çR;;¨a ds vUrxZr bu foHkfDr; ä esa ls dqN foHkfDr; ä ds cgqr ljy vkSj lqxe fo/kku feyrs gSaA
tSls dfLeu~ ds LFkku ij dq= ¼dgk¡ ij½A dq= 'kCn esa =y~ çR;; dk ç;¨x gqvk gSA blds vU; mnkgj.k
bl çdkj gSa &

 

Øe la[;k Rkf)rkUr 'kCn vFkZ 
1. ;= ;gk¡ 
2. r= ogk¡ 
3. loZ= lHkh txg 
4. bg ;gk¡ 
5. ;fgZ tc 
6. dfgZ dc 
7. rfgZ rc 
8. ,rfgZ vc@bl le; 

blh çdkj rfl¡y~ çR;; dk ç;¨x i ~́peh foHkfDr ds vFkZ esa g¨rk gS] ftlls dqr%] nf{k.kr%] xzker%
vkfn 'kCn¨a dh fufeZfr g¨rh gSA lIreh foHkfDr ds vFkZ esa ç;qDr dkyokph 'kCn ä ds lkFk ^nk^ rf)r çR;;

dk ç;¨x g¨rk gSA mnkgj.kkFkZ&

Øe la[;k dkyokph 'kCn 

+ 

nk izR;; 

’kCn vFkZ 
1. loZ loZnk ges’kk 
2. ,d ,dnk ,d ckn 
3. fde~ dnk dc 
4. ;n~ ;nk tc 
5. rn~ rnk rc 

3- loZuke 'kCn¨a ds lkFk rf)r çR;;¨a dk ç;¨x & foHkfDr vFkZ ds vfrfjDr loZuke 'kCn ä ls
rf)r çR;;¨a ds la;¨x ls vusd ,sls 'kCn curs gSa] ftudk ç;¨x y¨d esa cgq’k% çpfyr gSA tSls &

1- ;Fkk ¼tSls½

2- rFkk ¼oSls½

3- dFke~ ¼dSls@fdl çdkj ls½
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blh çdkj vLen~] ;q"en~] rn~ vkfn loZuke 'kCn¨a ls Hkh rf)r çR;; ä ds ç;¨x ls vusd 'kCn fufeZr
g¨rs gSa] ftudk ç;¨x foHkfDr vFkZ esa Hkh g¨rk gSA bu 'kCn ä esa &

 

Øe la[;k loZuke 

+ 
N izR;; 

rf)rkUr 'kCn vFkZ 
1. vLen~ vLenh;@enh; gekjk@esjk 
2. Ron~ Ronh; rqEgkjk 
3. ;q"en~ ;qLenh; rqEgkjk 
4. rn~ rnh; mldk 
5. bne~ bRFke~ bl izdkj 

 
loZuke 'kCn ä ls gh rf)r çR;; ¼orq¡i~½ vkfn ds fo/kku ls vusd ifjek.kokph 'kCn Hkh curs gSaA tSls&

Øe la[;k loZuke 

+ 
 orq¡i~@?k izR;; 

rf)rkUr 'kCn vFkZ 
1. ;n~ ;koke~ ftruk 
2. rn~ rkoku~ mruk 
3. ,rn~ ,rkoku~ bruk 
4. fde~ fd;ku~ fdruk 
5. bne~ b;ku~ bruk 

 
gekjs thou esa la[;kvksa dh cM+h Hkwfedk g¨rh gSA la[;kvksa dk O;kogkfjd thou esa Hkh vusd çdkj ls

ç;¨x g¨rk gSA ;g ç;¨x dgha iwj.k vFkZ esa ¼i ~́pe] "k"B] lIre vkfn½ r¨ dgha vo;ookph vFkZ esa ¼i´~pr;]
};] =; vkfn½ g¨rk gSA bu lHkh esa rf)r çR;; ä dh gh Hkwfedk g¨rh gSA vU; mnkgj.k bl çdkj gSa&

Øe la[;k rf)rkUr 'kCn vFkZ 
1. f}rh;% nwljk 
2. r`rh;% rhljk 
3. prqFkZ% pkSFkk 
4. ,dkn’k% X;kjgok¡ 
5. foa’k% chlok¡ 

,sls rf)rkUr ç;¨x vusd laLÑr ds Lr¨= ä vkfn esa ǹf"Vxr g¨rs gSaA ;fn gesa budk ç;¨x vkSj vFkZ
Kkr g¨ r¨ gesa Lr¨=¨a ds vFkZ le>us esa ljyrk jgsxhA tSls ̂nsohdopLr¨=^ esa 'kfDr ds Lo:i¨a d¨ la[;kvksa
ds ek/;e ls Øe’k% crk;k x;k gS &

çFkea 'kSyiq=h p f}rh;a czg~epkfj.kh] r`rh;a pUæ?k.Vsfr dw"ek.Msfr prqFkZde~ AA

i´~pea LdUnekrsfr "k"Ba dkR;k;uhfr p lIrea dkyjk=hfr egkx©jhfr pk"Vee~AA

uoea flf)nk=h p uonqxkZ% çdhfrZrk%] mDrkU;srkfu ukekfu czã.kSo egkReukAA

vFkkZr~ nsoh dh u© ewfrZ;k¡ gSa] ftUgsa uonqxkZ dgrs gSaA muds i`Fkd~&iF̀kd~ uke crk;s x, gSaA çFke uke
'kSyiq=h gSA nwljh ewfrZ dk uke czg~epkfj.kh gSA rhljk Lo:i pUæ?k.Vk ds uke ls çfl) gSA p©Fkh ewfrZ d¨
dw"ek.Mk dgrs gSaA ik¡poh nqxkZ dk uke LdUnekrk gSA nsoh ds NBs :i d¨ dkR;k;uh dgrs gSaA lkrok¡
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dkyjkf= vkSj vkBok¡ Lo:i egkx©jh ds uke ls çfl) gSA uoha nqxkZ dk uke flf)nk=h gSA bl çdkj vkSj
Hkh vusd Lr¨= gSa] ftuesa la[;kvksa dk ç;¨x cgqr vkd"kZd fof/k ls fd;k x;k gS] t¨ rf)r çR;; ä ds ç;¨x
ls O;ofLFkr fn[krk gSA

4- Hkkookph 'kCn ds lkFk rf)r çR;;¨a dk ç;¨x & ge vusd ,sls Hkkookph 'kCn i<+rs vkSj lqurs
gSa] ftudk nSfud thou esa vf/kdk¡’k ç;¨x g¨rk gSA tSls& l©Un;Z] yko.;] ek/kq;Z] lkn`’;] eknZo] l©"Bo]
vktZo] yk?ko vkfnA ;s lHkh 'kCn rf)r çR;; ä ds la;¨x ls gh curs gSa] t¨ bl çdkj gSa&

Øe la[;k izR;; fo/kku rf)rkUr 'kCn vFkZ 
1. lqUnj $ ";¥~ lkSUn;Z lqUnjrk 
2. yo.k $ ";¥~ yko.; lqUnjrk 
3. e/kqj $ ";¥~ ek/k;Z e/kqjrk 
4. ln`’k $ ";¥~ lkn`’; lekurk 
5. lqjfHk $ ";¥~ lkSjH; lqxfU/kr 
6. lqtu $ ";¥~ lkStU; lqturk 
7. lqHkx $ ";¥~ lkSHkkX; vPNk HkkX; 
8. lqeul~ $ ";¥~ lkSeuL; vPNh Hkkouk 
9. lqjkt $ ";¥~ lkSjkT; lq’kklu 

10. lqdqekj $ ";¥~ lkSdqek;Z lqdqekjrk 
11. lqdj $ ";¥~ lkSd;Z lqfo/kk 
12. e`nq $ v.k~ eknZo dkseyrk 
13. lq"Bq $ v.k~ lkS"Bo lE;d~ izdkj ls 
14. _tq $ v.k~ vktZo ljyrk 
15. y?kq $ v.k~ yk?ko y?kqrk 

 Hkkookph 'kCn ä esa ry~ vkSj Ro rf)r çR;; ä dh Hkwfedk g¨rh gSA mi;ZqDr n¨u ä çR;; ä ls cuus okys
'kCn lkekU; c¨ypky esa Hkh cgqr vf/kd çpfyr gSaA tSls&

Øe la[;k izR;; fo/kku vFkZ 
1. vknzZ $ ry~ vknzZrk 
2. e/kqj $ ry~ e/kqjrk 
3. tM $ ry~ tMrk 
4. dBksj $ ry~ dBksjrk 
5. dksey $ ry~ dkseyrk 
6. euq"; $ ry~ euq";rk 
7. ekuo $ ry~ ekuork 
8. ’khry $ ry~ ’khryrk 
9. tM $ Ro tMRo 

10. nzo $ Ro nzoRo 
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11. Bksl $ Ro BkslRo 
12. ?ku $ Ro ?kuRo 
13. Iyo $ Ro IyoRo 

blh çdkj vkSj vusd rf)r çR;; gSa] ftuls Hkkookph vusd uohu 'kCn fufeZr g¨rs gSa vkSj ykfyR;iw.kZ
,oa lqUnj lEçs"k.k g¨rk gSA ;fn bu rf)r çR;; ä ds ç;¨x ,oa çfØ;k d¨ Bhd ls le> fy;k tk, r¨
dfBu yxus okys laLÑr 'y¨d ljy çrhr g äxsA uS"k/kh;pfjr jktk uy vkSj ne;Urh dh dFkk ij vk/kkfjr
,d egRRoiw.kZ egkdkO; gS] ftldh jpuk Jhg"kZ ds }kjk 11oha 'krkCnh esa dh xÃA bl xzUFk esa ,d 'y¨dka’k
gS&

“vktZoa fg u dqfVys"kq uhfr%”

bl 'y¨dka’k esa vktZo 'kCn dk mYys[k gS] ftldh çfØ;k iwoZ esa crkÃ tk pqdh gSA ;g ¼vktZo½ 'kCn
_tq esa v.k~ uked rf)r çR;; yxus ls curk gSA _tq dk rkRi;Z gS & ljy vkSj v.k~ çR;; Hkko vFkZ
esa ç;qDr gqvk gSA vr% vktZo dk vFkZ gqvk & ljyrkA

5- lEiUurk ds vFkZ esa rf)r çR;;¨a dk ç;¨x & y¨d esa ftrus Hkh 'kCn O;fDr] xq.k] oLrq vkfn
ls lEiUu O;fDr vFkok okLrq ds lEcU/k esa ç;qDr g¨rs gSa] yxHkx os lHkh 'kCn rf)r çR;; ä ds la;¨x ls
fufeZr g¨rs gSaA tSls & /ku ls lEiUu /kuoku~] cqf) ls lEiUu cqf)eku~] xq.k ä ls lEiUu xq.koku~] 'khy ls
lEiUu 'khyoku~] cy ls lEiUu cyoku~] vkfn ,sls vusd 'kCn gSa] ftuesa erq¡i~] yp~] 'k] byp~] u] mjp~] o]
Bu~] fofu¡] fXefu¡ vkfn vusd çR;; g¨rs gSaA eRoFkhZ; çR;; ä ls cuus okys dqN 'kCn ä dh lwph bl çdkj gS&

Øe la[;k izR;; fo/kku rf)rkUr 'kCn vFkZ 
1. xks $ erq¡i~ xkseku~ xk;ksa ls lEiUu 
2. pwMk $ yp~ pwMky ds’k ;k eqdqV okyk 
3. ykse $ 'k ykses’k ckyksa okyk 
4. ykse $ erq¡i~ ykseoku~ ckyksa okyk 
5. nUr $ mjp~ nUrqj Å¡ps nkar okyk 
6. ds'k $ o ds’ko mÙke ds’kksa ls lEiUu 
7. n.M $ bu n.Mh n.M okyk 
8. ;’kl~ $ fofu¡ ;’kLoh ;’k ls lEiUu 
9. es/kk $ fofu¡ es/kkoh cqf) ls lEiUu 

10. okp~ $ fXefu¡ okXeh vPNh ok.kh okyk 
11. ek;k $ fofu¡ ek;koh ek;k okyk 

 6- rqyuk ,oa Js"Brk ds c¨/k esa rf)r çR;;¨a dk ç;¨x & vki lHkh us ,d 'y¨d vo’; i<+k
g¨xk&

vfi Lo.kZe;h yadk y{e.k esa j¨prsA

tuuh tUeHkwfe’p LoxkZnfi xjh;lhAA

bl 'y¨d esa xjh;lh 'kCn dk mYys[k gS] ftldk vFkZ gS rqyukRed n`f"V ls Js"B vFkkZr~ LoxZ dh
rqyuk esa tuuh ¼tUe nsus okyh ekrk½ ,oa tUeHkwfe ¼ftl ij ge tUe ysrs gSa½ Js"B g¨rs gSaA bl xjh;lh
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'kCn esa Ã;lqu~ uked rf)r çR;; dk ç;¨x gqvk gSA blh çdkj dh rqyukRed Js"Brk d¨ crkus ds fy,
rji~ çR;; dk Hkh ç;¨x g¨rk gSA tSls & iVqrj] vf/kdrj] Js"Brj vkfnA blh çdkj loZJs"B ds c¨/k ds
fy, b"Bu~ ,oa rei~ çR;; ä dk fo/kku gSA bu çR;; ä ls cuus okys 'kCn] tSls & Js"B] y?kqre] egÙke]
loksZÙke] mPpre] Js"Bre] xfj"B] cfy"B] ofj"B vkfn gSaA çR;; fo/kku ,oa vFkZ dh n`f"V ls bu 'kCn ä dk
;gk¡ lwphdj.k fd;k tk jgk gS] ftlls voc¨/k esa lgk;rk feysxhA

Øe la[;k izR;; fo/kku rf)rkUr 'kCn vFkZ 
1. y?kq $ rei~ y?kqre lcls NksVk 
2. egr~ $ rei~ egÙke lcls cM+k 
3. loZ $ mn~ $ rei~ loksZÙke lcls vPNk 
4. mPp $ rei~ mPpre lcls Å¡pk 
5. xq: $ b"Bu~ xfj"B lcls Hkkjh 
6. xq: $ bZ;lqu~ xjh;l~ vis{kkÑr Hkkjh 
7. x: $ b;fup~ xfjeu~ Hkkjh 
8. cy $ b"Bu~ cfy"B lcls cyoku~ 
9. oj $ b"Bu~ ofj"B lcls cM+k 

10. ’kq) $ rei~ ’kq)re lcls 'kq) 
 bl çdkj bl ys[k esa geus ;g le>us dk ç;kl fd;k gS fd fdl çdkj rf)r çR;; ÑnUr 'kCn

,oa vU; lkekU; 'kCn ä ds lkFk la;qDr g¨dj vikj 'kCn&lalkj dh fufeZfr djrs gSa ,oa gesa dfo:i çtkifr
,oa 'kCnoku~ cukrs gSaA iwoZ ds ys[k ,oa bl ys[k ds ek/;e ls geus ÑnUr ,oa rf)rkUr 'kCn ä dh ;¨tuk
d¨ le>k gSA vfxze vad esa L=h çR;; ä ,oa muls fufeZr 'kCn ä d¨ le>saxsA lkFk gh 'kCn ä ds iqfYyax]
L=hfyax ,oa uiqaldfyax ds fo/kku ij Hkh xgjkÃ ls fopkj djsaxsA bl ys[k ds vUr esa vH;kl gsrq rf)r
çR;; vk/kkfjr 'kCn ä d¨ dqN okD; ä ds vUrxZr j[kk tk jgk gS] ftlls ikBd ä d¨ laLÑr Hkk"kk d¨ le>us
esa lgk;rk feysxhA

vuqokn

1- o;a loZs çktkiR;k% lfUrA

¼ge lHkh çtkifr dh lUrfr gSaA½

2- okRL;% egkdfock.k% dknEcjhg"kZpfjr;¨% ç.ksrkA

¼oRl x¨=h; egkdfo ck.k dknEcjh vkSj g"kZpfjr ds ç.ksrk gSaA½

3- ;¨x’kkL=L; Kkuk; ;¨xokfl"BL; lE;Dr;k v/;;ua dÙkZO;e~A

¼;¨x’kkL= ds Kku gsrq ;¨xokfl"B dk lE;d~ çdkj ls v/;;u djuk pkfg,A½

4- deyk ;= jk/k;k lg vkxPNfrA

¼deyk ;gk¡ jk/kk ds lkFk vkrh gSA½

5- Roa dq= fuolfl\

¼rqe dgk¡ jgrs g¨\½
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6- ;nk Hkoku~ ifjJea dj¨fr] rnSo Lodk;Zs lQya Hkfo";frA

¼tc vki ifjJe djrs gSa] rHkh vki vius dk;Z esa lQy g¨axsA½

7- jktk v’k¨d% dnk vklhr~\

¼jktk v’k¨d dc Fks\½

8- Hkhe% ik.Mos"kq cfy"B% vklhr~A

¼Hkhe ik.Mo ä esa cfy"B FksA½

9- jke% d{kk;ke~ vU;s"kq Nk=s"kq iVqre% vfLrA

¼jke d{kk esa vU; Nk= ä esa vf/kd iVq gSA½

10- x¨ok bfr HkkjrL; y?kqrea jkT;a orZrsA

¼x¨ok Hkkjr dk lcls N¨Vk jkT; gSA½

11- i©jkf.kddFkkuqlkjs.k HkLeklqj% ,d% ek;koh jk{kl% vklhr~A

¼i©jkf.kd dFkk ds vuqlkj HkLeklqj ,d ek;koh jk{kl FkkA½

12- euq";Roe~ ,o euq";kuka /keZtkfr’pA

¼euq";Ro gh euq"; ä dh /keZ vkSj tkfr gSA½

13- ekls"kq pS=ekl% bfr çFke%A

¼ekl ä esa pS= çFke gSA½

14- jktkfoØekfnR;L; l©jkT;L; o.kZue~ vusds"kq xzUFks"kq miyC/ke~ vfLrA

¼jktk foØekfnR; ds l©jkT;@lq’kklu dk o.kZu vusd xzUFk ä esa miyC/k gSA½

15- bRFka lqlaxfr% dY;k.kdkjh HkofrA

¼bl çdkj lqlaxfr dY;k.kdkjh g¨rh gSA½
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fof’k"V O;fDrRo

Prominent Personalities

dkathoje Jhjaxkpkjh 'ks"kkæh

Seshadri, C.S.

(29 Qjojh 1932 – 17 tqykbZ 2020)

dkathoje Jhjaxkpkjh 'ks"kkæh ,d Hkkjrh; xf.krK FksA budk tUe ,d

fgUnw czkã.k ifjokj esa 29 Qjojh 1932 d¨ dkaphiqje ¼rfeyukMq½ esa gqvk FkkA

bUg¨aus eækl fo’ofo|ky; ls o"kZ 1953 esa xf.kr esa ch- ,- ¼vkWulZ½ fd;kA

bUg¨aus o"kZ 1958 esa ds- ,l- pUæ’ks[kj.k ds funZs’ku esa cacÃ fo’ofo|ky; ls ih-

,p- Mh- dh mikf/k çkIr dhA og] o"kZ 1953 esa cr©j 'k¨/k Nk= VkVk bafLVV~;wV

vkWQ QaMkesaVy fjlpZ ¼Tata Institute of Fundamental Research (TIFR)½

ls lEc) gq,A VkVk bafLVV~;wV vkWQ QaMkesaVy fjlpZ (TIFR) esa mudh ;g

;k=k o"kZ 1984 rd ofj"B ç¨Qslj cuus rd jghA og o"kZ 1971 esa Hkkjrh; foKku vdkneh ds Q+sy¨ pqus

x,A o"kZ 1984 ls 1989 rd mUg¨usa bafLVV~;wV vkWQ eSFkeSfVdy lkbUlst] psUuÃ (Institute of Mathematical

Sciences] Chennai (IMS)½ esa dk;Z fd;kA o"kZ 1989 ls 2010 rd og bafLVV~;wV vkWQ eSFkeSfVdy

lkbUlst] psUuÃ ds laLFkkid funs’kd jgsA o"kZ 2020 esa mudh eR̀;q g¨us rd og funs’kd & ,efjVl dh

Hkwfedk esa blh laLFkku ls tqM+s jgsA mudk dk;Z eq[;r% chth; T;kfefr esa jgk gSA 'ks"kkæh fLFkjkad dk uke

mUgha ds uke ij j[kk x;k gSA mudk 'k¨/k dk;Z eq[;r% chth; T;kfefr esa jgk gSA ,e- ,l- ujflEgu ds

lkFk ujflEgu& 'ks"kkæh çes; ds fy, Hkh mUgsa tkuk tkrk gS t¨ jheku ì"B ij LFkkÃ lfn’k caMy ä ds fy,

vko’;d fLFkfr; ä d¨ fl) djrk gSA buds T;kferh;&fu’pj fl)kar] lwcVZ osjk;Vht fo’ks"k :i ls

,dinh fl)kar dh çLrqfr dh O;kid ç’kalk jgh gSA og fons’k ä esa isfjl fo’ofo|ky;] Ýkal( gkjoMZ

fo’ofo|ky; dSfEczt] c©Uu fo’ofo|ky; o D;¨V¨ fo’ofo|ky; vkfn esa vkxarqd ç¨Qslj dh Hkwfedk esa Hkh

jgs gSA 'ks"kkæh d¨ dÃ lEeku ,oa iqjLdkj Hkh çkIr gq, gSa ftuesa dqN fuEu gS%&

Hkkjr dk in~e&Hkw"k.k lEeku]

'kkafr Lo#i HkVukxj iqjLdkj]

Hkkjrh; foKku vdkneh }kjk çnÙk Jhfuokl jkekuqtu ind]

cukjl fgUnw fo’ofo|ky; }kjk ekun D- Sc- dh mikf/k]

Université Pierre et Marie Curie ls ekun mikf/k bR;kfnA

vkeaf=r vkys[k / Invited Article
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muds }kjk çdkf’kr iqLrdsa fuEu gS %&

1. Introduction to the Theory of Standard Monomials (2/E). Hindustan Book Agency, Delhi

(2007).

2. Studies in the History of Indian Mathematics. Hindustan Book Agency, Delhi (2010).

3. Collected Papers of C. S. Sheshadri. Volume 1. Vector Bundles and Invariant Theory.

Hindustan Book Agency, Delhi (2012).

4. Collected Papers of C. S. Sheshadri. Volume 2. Schubert Geometry and Representation

Theory. Hindustan Book Agency, Delhi (2012).

cScst] pkYlZ

Babbage] Charles

¼26 fnlEcj 1971 & 18 vDVwcj 1871½

pkYlZ cScst ,d vaxzst xf.krK] ;kaf=d vfHk;ark vkSj nk’kZfud FksA cScst

orZeku esa çpfyr lcls vPNs daI;wVj ç¨xzke dh vo/kkj.kk ds fy, ç.ksrk ds

:i esa tkus tkrs gSaA xf.krh; rkfydkvksa dh ;kaf=d x.kuk djus dk fopkj

loZçFke cScst d¨ o"kZ 1812 ;k 1813 esa vk;k FkkA blds ckn esa mUg äusa vkB

n’keyo rd x.kuk,a dj ldus okyk dSydqysVj cuk;kA bUg äus gh loZçFke

;kaf=d vfHkdfy= dh :ijs[kk rS;kj dh rFkk mldk fuekZ.k Hkh fd;kA cScst

vkSj muds dqN fe= ä tku glZy] t‚tZ e;wj vkfn us o"kZ 1812 esa ,d

fo’ys"k.kkRed laLFkk dk xBu fd;k FkkA o"kZ 1816 esa mUgsa yUnu dh j‚;y l¨lkbVh dk Qsy¨ pquk x;kA

j‚;y ,LVª¨u‚fedy (1820) rFkk LVSfVfLVdy l¨lkbVh (1834) dh LFkkiuk esa mudh egrh Hkwfedk FkhA

cScst us vius Hkrhts gsujh }kjk 'kwU; (Cipher) ij ,d pqu©rh ds :i esa is’k fd;s x, dk;Z ij fctys[k

dk vkfo"dkj fd;k t¨ fd o.kZ ladsrhdj.k rkfydk ij vk/kkfjr gSA

lUnHkZ

1. Smith] D-E- (1958)- History of Mathematics- Vol- I] Dover Publications] Inc] New York-

2. Smith] D-E- (1958)- History of Mathematics- Vol- II] Dover Publications] Inc] New York-
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oSKkfud vuqla/kku vkSj fo}Ùkkiw.kZ lapkj d¨ fganh Hkk"kk esa c<+kok nsus dh çfrc)rk ds fy, foKku

çdk’k d¨ lk/kqoknA foKku çdk’k if=dk }kjk og̀r~ ,oa Rofjr leh{kk çfØ;k ds ek/;e ls 'k¨/k vkys[k ä

dh xq.koÙkk d¨ tkukA U;wure laHko le; esa 'k¨/k vkys[k dk çdk’ku lqfuf’pr fd;k tkuk bl if=dk

dh çeq[k fo’ks"krk yxhA

Author: Kuldeep Singh, Guru Jambheshwar University of Science and Technology, Hisar
kuldeepsingh@gjust.org

foKku çdk’k if=dk esa foKku ,oa rduhdh fo"k; ä esa çdkf’kr fd;s tkus okys 'k¨/k i= ä dh leh{kk

bl çdkj dh tkrh gS fd 'k¨/k i= dh xq.koÙkk esa lq/kkj Hkh g¨ rFkk çdk’ku fuckZ/k ,oa æqr xfr ls g¨ ldsA

fo"k;d Kku ,oa 'kq) Hkk"kk çokg foKku çdk’k d¨ mPp Js.kh esa d¨fVc) djrs gSaA foKku çdk’k dk

lEiknd eaMy lk/kqokn dk ik= gSA

Author: Poonam, Chandigarh College of Engineering & Technology (Degree Wing), Chandigarh
poonam@ccet.ac.in

pwafd Kku vkSj d©’ky d¨ lk>k djus ds fy, mfpr lapkj ds fy, LFkkuh; Hkk"kk dk egRo

fnu&c&fnu c<+rk tk jgk gSA dsaæ vkSj lkFk gh jkT; ljdkj fof’k"Vrk ds fy, {ks=h; Hkk"kk ds lkFk&lkFk

ns’k dh Hkk"kk fganh ds pyu d¨ çkFkfedrk ns jgh gSA gesa yxrk gS fd ;fn gekjs fu"d"kZ fganh esa çdkf’kr

g¨axs r¨ vf/kd la[;k esa y¨x i<+saxs vkSj 'k¨/k ,oa uokpkj vf/kdre 'k¨/kkfFkZ; ä rd igqap ldsaxsA

Author: Dr. G. C. Chikute, AISSMS College of Engineering, Pune
chikute.ganesh@gmail.com

fo’ofo|ky; vuqnku vk;¨x }kjk vuqe¨fnr ;wthlh ds;j lwph esa ukekafdr 'k¨/k if=dk foKku çdk’k

esa 'k¨/k i= ds laHkkfor çdk’ku ds fy, çsf"kr fd;s tkus ls ysdj 'k¨/k i= ds çdkf’kr fd;s tkus rd dh

;k=k vR;ar j¨pd jghA çLrqr 'k¨/k i= dh lqf/k leh{kd ä ls xgu leh{kk djokÃ xÃA U;wure laHko le;

esa iw.kZ xq.koÙkk ds lkFk 'k¨/k i= ds çdk’ku ds fy, leh{kk leUo;d dk lg;¨x ljkguh; gSA

Author: Dr. Vinayak D. Shinde, Shree L. R. Tiwari College of Engineering, Thane
vdshinde@gmail.com
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