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lkjka'k

fofHkUu {ks=kksa esa lQy fo'ys"k.k ds fy, fMftVy best izkslsflax ¼Digital Image processing½ 'kfDr'kkyh 
midj.k ds :i esa izdV gqvk gSA Ñf"k {ks=k tgka pj tSls dh xq.koÙkk] oLr dh dSuksih fdlkuksa ds fy, 
egRoiw.kZ ekid g®A besftax rduhdksa ds izdkj tSls FkeZy besftax] ¶yksjksl l besftax] gkbij LisDVªy besftax] vkSj 
QksVksesfVªd ¼vkjthch½ Qhpj&vkèkkfjr besftax us egRoiw.kZ ;ksxnku fn;k gSA bl isij esa Lopkfyr vukt iÙkh 
fdLe igpku iz.kkyh dk ,d izksVksVkbi izLrkfor gSA izLrkfor flLVe izksVksVkbi dk ijh{k.k ,,u,u DykflQk;j 
dk mi;ksx djds fd;k x;k gS] ftlds ifj.kkeLo:i 98» izf'k{k.k lVhdrk vkSj fodflr yhQ best MsVklsV 
ij 95» ijh{k.k lVhdrk izkIr gqbZ gSA bl isij esa Ñf"k {ks=k esa fMftVy best izkslsflax ds egRo vkSj vuqiz;ksxksa 
ds vè;;u ij è;ku dsafnzr fd;k x;k gS tSls dh Ñf"k {ks=k esa fMftVy best izkslsflax ds vuqiz;ksx tSls iks"kd 
rRoksa dh vi;kZIrrk vkSj ikSèkksa dh lkexzh dh igpku] Qyksa dh xq.koÙkk xzsfMax] N¡VkbZ vkSj fujh{k.k] oLrq 
VªSfdax] Hkwfe vkSj Qly izcaèku vkfnA ikjaifjd j.kuhfr;ksa dh rqyuk esa fMftVy best izkslsflax rduhd fofHkUu 
ekinaMksa dh tkap ij lVhd vkSj de FkdkÅ lkfcr gqbZ gSA ;g vè;;u ¼Study½ Ñf"k {ks=k esa daI;wVj vkSj 
e'khu n`f"V izkS|ksfxfd;ka (applications) izLrqr djrk gSA

Abstract

(RGB) feature–based imaging are examples of imaging techniques that have made important 

resulting in 98% training accuracy and 95% testing accuracy on the developed grain images images 
dataset. This paper aims to concentrate on the study of importance and applications of Digital Image 

Fruits quality grading, sorting and inspection, Object tracking, land and crop management. The 
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1- ifjp;

,d vFk Z O;oLFkk e s a Ñf"k ¼Agriculture½ ,d 
egRoiw.kZ fgLlk gS tks yksxksa ds fy, vko';d t:jr  
vkSj iks"k.k iznku djrh gSA uokpkj vkSj foKku ds 
{ks=k esa izxfr us Ñf"k {ks=k esa ,d vkSj Økafr yk 
nhA lwpuk izkS|ksfxdh ds dk;Z us fofHkUu vH;klksa esa 
Lopkfyr iz.kkyh dk mi;ksx djds Ñf"k [kaM dh {kerk 
dk foLrkj fd;k gSA Ñf"k {ks=k esa py jgs fodkl vkSj 
izxfr ds lkFk lVhd Ñf"k] thih,l] l lj flLVe] 
jkscksfVDl tSlh ubZ izxfr c<+h gSA vktdy] daI;wVj 
dk mi;ksx Lopkyu (automation), e'khuhdj.k] fo'ks"kK 
iz.kkyh (expert system), fjeksV l flax (Remote 
Sensing), thvkbZ,l (GIS) lqj{kk vuqlaèkku vkSj 
Ñf"k mRiknu ij egRoiw.kZ fodYi ysus ds fy, fu.kZ; 
leFkZu iz.kkyh fodflr djus ds fy, fd;k tk jgk 
gSA gky gh esa HkkSxksfyd MsVk <kaps vkSj fjeksV l flax 
us Ñf"k vuqlaèkku esa fo'ks"k :i ls Ñf"k buiqV ds 
lkbV fof'k"V lalkèku vkoaVu] fof'k"V Qly ds fy, 
feêh dh mi;qDrrk vkSj mit Hkfo";ok.kh vkfn ds 
{ks=k esa ,d egRoiw.kZ Hkwfedk fuHkkbZ gSA fMftVy best 
izkslsflax (Digital Image Processing), e'khu fotu 
(Machine Vision) vkSj daI;wVj fotu (Computer 
Vision) fofHkUu izfØ;k,a g® ftudk mi;ksx Lopkfyr 
iz.kkyh dh mUufr esa muds fofHkUu mís';ksa dh iwfrZ 
ds fy, fd;k tkrk gSA Ñf"k foKku ds vuqiz;ksx esa] 
mnkgj.k ds fy,] fMftVy best izkslsflax] forfjr vkSj 
lekukarj daI;wfVax dEI;wVs'kuy le; dks de dj nsrk 
gS vkSj bl izdkj dke dks rhozrk ls fdvk tk ldrk 
gSA tSls&tSls tula[;k T;kferh; :i ls fodflr gksrh 
jgrh gS] ÅtkZ] tSfod lalkèkuksa] Ñf"k ;ksX; Hkwfe vkSj 
ikuh ij vlkèkkj.k Hkkj Mkyk tk jgk gS rkfd gekjs 
tSfod ra=k dh lEekutudrk dks cuk, j[krs gq, iks"k.k 

dk ,d larks"ktud HkaMkj fn;k tk ldsA Hkkjr ,d 
Ñf"k djus okyk ns'k gS; ftlesa yxHkx 70 izfr'kr 
vkcknh [ksrh ij fuHkZj gSA mPp mit vkSj xq.koÙkk ds 
fy,] fdlku fofHkUu izdkj dh Qlyksa esa ls mi;qDr 
Qy vkSj lCth Qlyksa dk p;u djrs g®A bu Qlyksa 
dh [ksrh ds fy, fo'ks"kKrk ds fy, vR;fèkd ifj"Ñr 
rduhdksa dh vko';drk gksrh gSA Ñf"k ds fy, mi;ksx 
gksus okys lkW¶Vos;j dk mi;ksx igys vkSj Hkfo"; 
ds izHkko esa rsth ls c<+k gSA Nfo fo'ys"k.k (Image 
analysis) Ñf"k oLrqvksa dh xSj&fouk'kdkjh tkap ds 
fy, ,d 'kfDr'kkyh midj.k gS] tks vke rkSj ij 
Ñf"k O;olk; esa mi;ksx fd;k tkrk gSA Nfo;ksa 
(Images) us ;gka dke djus ds fy, xStsV] izksxzkfeax 
;k lkW¶Vos;j ysus okyh fMftVy best ds fodkl esa 
[1] ;ksxnku fn;k gSA fMftVy best fo'ys"k.k dk lcls 
egRoiw.kZ ykHk mís'; vkSj xSj&fouk'kdkjh fo'ys"k.k ds 
fy, bldh {kerk gSA ,sls midj.k g® tks u dsoy 
Li"V fMftVy best dks lalkfèkr dj ldrs g® ;k 
bUÝkjsM ¼vkbZvkj½] ijkc®xuh ¼;woh½ vkSj fu;j bUÝkjsM 
;,uvkbZvkj½ tSls best ij Hkh lalkfèkr dj ldrs 
g®A ,d fMftVy Nfo ,d rLohj gS tks daI;wVj ij 
laxzghr gksrh gS] bls fMftVkbt+ fd;k tkrk gS] ftldk 
vFkZ gS fd bls la[;kvksa ds vuqØe esa cny fn;k x;k 
gS ftls daI;wVj le> ldrk gSA ,d best ,d 2&Mh 
Q+aD'ku gS] f (x, y), tgka x vkSj y LFkkfud funZs'kkad 
(spatial co-ordinates) g® vkSj ml fcanq ij nh xbZ 
best dk xzs ;k rhozrk dk Lrj fdlh Hkh funZs'kkad 
¼x, y½ ij ‘f’ dh i;kZIrrk ds :i esa tkuk tkrk gSA 
;fn nh xbZ best ds vk;ke (amplitude) vkSj funZs'kkad 
(coordinates) lHkh lhfer vkSj vlrr ek=kk esa g®] rks 
best dks fMftVy best dgk tkrk gSA fMftVy best 
ds izlaLdj.k ds fy, fMftVy daI;wVj dh vko';drk 
gksrh gSA fMftVy best izkslsflax esa rRoksa dh ,d 

conventional strategies. The study presents a concise study of some of the current Digital Image 
Processing applications in agricultural domain.

eq[; 'kCn % fMftVy best izkslsflax] fjeksV l flax] Qly izcaèku] gkbijLisDVªy besftax] Ñf"kA
Keywords: Digital Image processing, Remote Sensing, Crop Management, Hyperspectral 

Imaging, Agriculture 
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lhfer la[;k 'kkfey gksrh gSA izR;sd rRo (element) 
fof'k"V LFkku vkSj ewY; ysrk gSA bu rRoksa dks best 
rRo] fp=k rRo ;k fiDlsy ¼2½ dgk tkrk gSA 

2- lkfgR; loZs{k.k %

QMhdj] ,l-, ,oa muds lkfFk;ksa ¼Phadikar, S. et al.½ 
[3] us vukt ds fofHkUu ikSèkksa dh nwf"kr best ij 
fuHkZj vukt ifÙk;ksa dh chekjh dk irk yxkus ds fy, 
,d mRikn ekWMy <kaps dks fpf=kr fdvk gSA laØfer 
ikSèkksa dh best dks dEI;wVjhÑr dSejs dk mi;ksx djds 
idM+k tkrk gS vkSj ikSèkksa ds laØfer VqdM+ksa dks vyx 
djus ds fy, best fodkl] best foHkktu iz.kkyh dk 
mi;ksx djds fu;af=kr fd;k tkrk gSA ml le; iÙkh 
ds laØfer VqdM+s us raf=kdk ra=k dk mi;ksx djds 
y{k.k o.kZu dkj.k ds fy, mi;ksx fd;k gSA 

vdh ,V vy ;|fi et al.) [4] 90-5» dh lVhdrk 
ds lkFk xSj&usLVsM lkekU;hdj.k ,Yxksfjne dk p;u 
djrs gq,] oxhZdj.k mís';ksa ds fy, ,d iSjkehVj ds 
:i esa muds vkdkj dh fo'ks"krkvksa dk mi;ksx djrs 
gq, pkj vukt izdkjksa dks oxhZÑr djus ds fy, e'khu 
yfuZax vkSj best izkslsflax rduhdksa dk mi;ksx fd;kA 

dqvks ,V vy ¼Kuo et al.) [5] ,loh,e Dyk-
flQk;j fodflr fd, x, g®] tks 45 pkoy vukt 
dh [ksrh djus okyksa dh igpku djus ds fy, ihlh, 
dh enn ls Nfo;ksa ds jax] :ikRed vkSj ck¡> ysEek 
fo'ks"krkvksa dk mi;ksx dj muesa folaxfr;ksa dh tkap 
djrs g® vkSj 85-02» dh lVhdrk izkIr djrs g®A 

lqe;Zarh ,V vy ¼Sumaryanti et al.½ [6]] vius 
dke esa] pkoy dh fdLeksa dh igpku ds fy,] pkj 
:ikRed] Ng&jax vkSj nks cukoV lqfoèkkvksa dk mi;ksx 
djrs gq, ,d lh[kus okys osDVj ifjek.khdj.k raf=kdk 
usVodZ ,YxksfjFe dk izLrko j[kk] ftlus 96-6» dh 
mPpre oxhZdj.k lVhdrk gkfly dhA t+jhQksjkS'k 
,V vy ¼Zareiforoush et al.½ fofHkUu fo'ks"krkvksa 
ij fopkj djrs gq, feYM pkoy ds pkj vyx&vyx 
oxksZa ds xq.kkRed oxhZdj.k ds fy, pkj esVkgsfjfLVd 
rduhdksa vkSj daI;wVj n`f"V dh rqyuk dh] vkSj ,,u,u 
us 98-72» dh lVhdrk ds lkFk vU; rduhdksa ds 
fy, csgrj ifj.kke fn;kA dkEcks vkSj ;sjiqM ¼Kambo 

and Yerpude½ us rhu izdkj ds cklerh pkoy dks 
oxhZÑr djus ds fy, ,d ds,u,u DykflQk;j dh 
enn ls :ikRed fo'ks"krkvksa dk mi;ksx djrs gq, ,d 
u;k ihlh, n`f"Vdks.k izLrkfor fd;k] ftlls 79» dh 
lexz lVhdrk izkIr gqbZA

ih;w"k pkSèkjh ,oa muds lkfFk;ksa ¼Piyush Chaud-
hary et al.½ [7] us ikSèks dh iÙkh esa MhvkbZih rduhd 
dk mi;ksx djrs gq, fldusl LikWV fMohtu ds fy, 
,d ,YxksfjFe dk izLrko fd;kA bl i=k esa YCbCr, 
CIELAB, HSI vkSj Nk;kadu LFkku ds izHkko ds le; 
ds nkSjku laØe.k LFkku dh igpku lekIr gks xbZ 
gSA eè; pkSuy dk mi;ksx fiDpj LewfFkax ds fy, 
fd;k tkrk gSA

;wulsi fde ,oa muds lkfFk;ksa ¼Yunseop Kim 
et al.½ [8] us ok;jysl l lj usVodZ ds fy, izLrkfor 
,Yxksfjne] baLVªwe Vs'ku ds jh;y&Vkbe bu&QhYM l flax 
fooj.k ds fy, lkW¶Vos;j] jh;y&Vkbe bu&QhYM 
l flax ds fy, lkW¶Vos;j vkSj ifjorZuh; nj flapkbZ 
ds fMtkbu] vkSj lkbV dk fu;a=k.k] fof'k"V lVhd 
jSf[kd&pky flapkbZ iz.kkyh ij dke fdvk gSA pkSxqys 
vkSj ekyh ¼Chaugule and Mali½ us jax vkSj vkdkj 
dh fo'ks"krkvksa ij fopkj djrs gq, vukt ¼pkoy½ ds 
vukt dks oxhZÑr djus ds fy, ,d raf=kdk usVodZ ls 
;qDr ,d iz.kkyh dk izLrko j[kkA vkdkj dh lVhdrk 
88-00» Fkh] jax 74-02» Fkk] vkSj jax vkSj vkdkj 
dk la;kstu 89-00» izLrkfor iz.kkyh dk mi;ksx djds 
gkfly fd;k x;k FkkA dksax ,V vy ¼Kong et al.½ [9] 
,d gkbijLisDVªy&besftax iz.kkyh fodflr dh ftlesa  
cgqfHkUu :ih MsVk fo'ys"k.k dh enn ls pkoy ds 
cht dh fdLeksa dh igpku ds fy, fudV&vojDr 
'kkfey gSA PLS-DA, SIMCA, KNN, vkSj SVM ds 
lkFk e'khu yfuZax ds ,d j®Me Q+kWjsLV ,YxksfjFke dk 
mi;ksx fd;k x;k FkkA ih,y,l&foHksnd fo'ys"k.k vkSj 

ds,u,u ekWMy us uewuksa ds va'kkadu vkSj Hkfo";ok.kh 

lsV esa 80» ls vfèkd lVhdrk izkIr dh] vkSj fledk] 

,loh,e vkSj vkj,Q ekWMy us 100» lVhdrk izkIr 

dhA dey ,u- vxzoky ,oa muds lkfFk;ksa ¼Kamal 

N.Agrawal et al½ us best izkslsflax flLVe dk mi;ksx 
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djrs gq, [kjirokj dh igpku izfØ;k dk izLrko fn;kA 
5 lrg vkèkkfjr ekinaMksa vkSj 11 vkdkj lfgr cgqr 
ls 16 dk mi;ksx izst Vs'ku lsxzhxsfVax fo'ys"k.k ds lkFk 
fd;k x;k gS] tks [kjirokj ds iÙkksa dks vyx djus 
ds fy, mi;ksx fd;k x;k gSA

3- Ñf"k {ks=k esa Lopkfyr vukt iÙkh igpku 
iz.kkyh ds Kku varjky tks bl leL;k ij dke djus 
ds fy, izsfjr djrs g® ¼Need of the System½

Hkkjr esa iÙkh vukt ds laHkkfor mRiknu dojst 
dk vkdyu yxHkx 6-5 fefy;u gsDVs;j gSA Ñf"k 
foKku ds vuqiz;ksx esa] mnkgj.k ds fy,] fMftVy best 
izkslsflax] forfjr vkSj lekukarj daI;wfVax dEI;wVs'kuy 
le; dks de dj nsrk gSA tSls&tSls tula[;k T;kferh; 
:i ls fodflr gksrh jgrh gS] ÅtkZ] tSfod lalkèkuksa] 
Ñf"k ;ksX; Hkwfe vkSj ikuh ij vlkèkkj.k Hkkj Mkyk 
tk jgk gS rkfd gekjs tSfod ra=k dh lEekutudrk 
dks cuk] j[krs gq, iks"k.k dk ,d larks"ktud HkaMkj 
fn;k tk ldsA 'kksèk dk eq[; mís'; vukt iÙkh dh 
fofoèkrk dh igpku djuk gSA vukt iÙkh dh fdLeksa 
dk irk yxkus ds mís'; ls] ge e'khu yfuZax rduhdksa 
dk mi;ksx djds Lopkfyr iÙkh fdLe igpku iz.kkyh 
dk izLrko djrs g®A 

4- izLrkfor iz.kkyh ¼Proposed Prototype½ 

Lopkfyr vukt iÙkh fdLe dh igpku ,d izdkj dh 
Nfo igpku vkSj oxhZdj.k gS ftlesa iz.kkyh fudkyh 
xbZ fo'ks"krkvksa ds vkèkkj ij fdLeksa ;k fofHkUu vukt 
dh igpku djus esa l{ke gSA Lopkfyr vukt iÙkh 
fdLe igpku iz.kkyh MsVklsV ls Nfo;ksa dks iwoZ&lalkfèkr 
djrh gS] bu Nfo;ksa dks [kafMr djrh gS] lqfoèkkvksa dks 
fudkyrh gS vkSj bu lqfoèkkvksa ds vkèkkj ij Ñf=ke 
raf=kdk usVodZ ¼vkfVZfQf'k;y U;wjy usVodZ½ dh lgk;rk 
ls Nfo;ksa dks oxhZÑr djrh gSA ;g izksVksVkbi fofHkUu 
vukt ifÙk;ksa dh igpku djus esa l{ke gSA

4-1 Ñf=ke raf=kdk usVodZ ¼ANN½ dSls dke 
djrk gS\

Ñf=ke raf=kdk usVodZ ,d iSVuZ ds :i esa ckgjh 
nqfu;k ls buiqV flXuy vkSj osDVj ds :i esa Nfo 

izkIr djrk gSA izR;sd buiqV dks mlds lacafèkr Hkkj 
ls xq.kk fd;k tkrk gS ¼;s Hkkj ,d fufýr leL;k dks 
gy djus ds fy, Ñf=ke raf=kdk usVodZ }kjk mi;ksx 
fd, tkus okys fooj.k g®½A

fofHkUu pj.k ftuesa ,,u,u dke djrk gS %
 1½ lcls igys tkudkjh dks buiqV ys;j esa QhM 

fd;k tkrk gS tks bls fgMu ys;j esa VªkalQj 
djrh gS

 2½ nks ijrksa ds chp ds varlZacaèk izR;sd buiqV dks 
csrjrhc <ax ls Hkkj iznku djrs g®

 3½ otu dks O;fDrxr :i ls xq.kk djus ds ckn 
izR;sd buiqV esa ,d iwokZxzg tksM+k tkrk gS

 4½ Hkkfjr jkf'k dks lfØ;.k Q+aD'ku esa LFkkukarfjr 
fd;k tkrk gS

 5½ lfØ;.k Q+aD'ku ;g fuèkkZfjr djrk gS fd Qhpj 
fu"d"kZ.k ds fy, dkSu ls uksM~l dks lfØ; djuk 
pkfg,

 6½ ekWMy vkmViqV nsus ds fy, vkmViqV ys;j ij 
,fIyds'ku Q+aD'ku ykxw djrk gS

 7½ var es ot+u dks lek;ksftr fd;k tkrk gS] vkSj 
=kqfV dks de djus ds fy, vkmViqV dks okil 
izpkfjr fd;k tkrk gS 

fp=k % 1 Ñf=ke raf=kdk usVodZ dh okLrqdyk ¼Architecture½

4-2 MsVk laxzg ¼Data Collection½

,d vukt iÙkh Nfo MsVklsV ftlesa yxHkx 15 fofHkUu 
vukt iÙkh dh fdLe  'kkfey gS] tSls dh Vs¶, xsgw¡] 
tbZ] pkoy] eDdk] tkS] pkjk] jkbZ] cktjk] fVªfVdsy] 
vEyku jaxhu iq"i dk ikSèk] vukt] dhuqvk tks T;knk-
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rj iatkc [10] ds fofHkUu {ks=kksa esa yxk, vkSj mxk, 
tkrs g®A Nfo;ksa dks eksckby dSejs dk mi;ksx djds 
dSIpj fd;k x;k gSA gekjs fodflr MsVklsV esa dqy 
10]000 fp=k g®A ,d fu;af=kr lsfVax esa Nfo;ksa dks 
dSIpj djus ds fy, ,d xgjs jax dh i`"BHkwfe okys 
midj.k dk ,d dkMZcksMZ VqdM+k rS;kj fd;k x;k gSA 
rLohj  lSelax ¼25 ,eih 5 ,eih½ dkWfUQ+xjs'ku ls 
ySl eksckby Qksu dSejs ls yh xbZ gSA lHkh fp=k ,d 
is'ksoj dSejs ;k eksckby Qksu dSejs ls fy, x, gSA 
izR;sd Nfo dks ,d laxfBr fofèk dk mi;ksx djds 
fDyd fd;k x;k gSA

4-3 Lopkfyr vukt iÙkh igpku iz.kkyh ds 
rjhds ¼Methodology½

Lopkfyr vukt iÙkh igpku iz.kkyh esa dbZ dk;Z 'kkfey 
g® [8], tSls best ,Dohth'ku] best izhizkslsflax] best 
lsxe Vs'ku] Q+hpj ,DlVªsD'ku vkSj DykflfQds'kuA 
pj.kksa dks bl izdkj le>k;k x;k gS ¼fp=k%1½

best ,Dohth'ku @ MsVklsV % lcls igys mPp 
lVhdrk izkIr djus ds fy, vPNh xq.koÙkk okyh best 
dk vfèkxzg.k fdvk tkrk gS D;ksafd U;rk ,Yxksfjne ds 
fy, lHkh Lrjksa ij oLrq igpku ds fy, mfpr MsVklsV 
dh vko';drk gksrh gSA

best izhizkslsflax % bestsl dh izhizkslsflax esa 
vkerkSj ij cSdxzkmaM 'kksj ¼Noise½ dks lekIr djuk] 
bafMfotqvy fiDlsy dh rhozrk dks lkekU; djuk vkSj 
izfrfcacksa dks lekIr djuk 'kkfey gSA izhizkslsflax ewy 
:i ls best dks ljy curk gSA 

be st l sxe V s ' ku % l sxe V s ' ku be st dk s 
fofHkUu oxksZa esa foHkkftr djrk gSA best foHkktu dk 
ifj.kke mu Hkkxksa dk lewg nsrk gS tks la;qDr :i ls 
iwjh best dks doj djrs g®A 

Q+hpj ,DlVªsD'ku % bl pj.k esa [kafMr bestsl 
ds #fp ds {ks=k dh vko';d fo'ks"krkvksa dks jax] 
cukoV vkSj vkdkj lqfoèkkvksa ds vkèkkj ij fudkyk 
vkSj igpkuk tkrk gSA 

DykflfQds'ku % bl vafre pj.k esa] MsVk dks 
izf'kf{kr ¼Train½ vkSj ijh{k.k ¼Test½ fd;k tkrk gSA

 fp=k%2 Lopkfyr vukt iÙkh igpku iz.kkyh ds rjhds

5- Ñf"k esa daI;wVj vkSj e'khu n`f"V izkS|ksfxfd;ksa 
vkèkkfjr vuqiz;ksx ¼Applications½ %

lekt esa best izkslsflax ds egRo vkSj izHkko dks 
fofHkUu {ks=kksa tSls gokbZ vkSj lWVWykbV besftax] vkS|ksfxd 
fujh{k.k] esfMdy besftax] j{kk vuqiz;ksxksa vkSj Ñf"k 
{ks=k [8] esa blds vuqiz;ksxksa }kjk r; fd;k tk ldrk 
gSA izR;sd {ks=k ;k rks futh ;k fQj ljdkjh [kaM esa 
fMftVy best izkslsflax rduhd ds lkFk lhèkk ;k 
ijks{k :i ls lacaèk gksrk gSA vkosnuksa dks 2 Hkkxksa esa 
ckaVk x;k gSA bl [kaM esa Ñf"k {ks=k esa best izkslsflax 
ds fofHkUu vuqiz;ksxksa ij ppkZ dh xbZ gSA

 

fp=k % 3 ,vkbZ&l'kDr LekVZ fdlku 2022 rd Hkkjr dks $ 30 
fcfy;u&ekdZ rd igqapus esa enn dj ldrs g®
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Ñf"k vuqiz;ksxksa esa daI;wVj vkSj e'khu n`f"V 
izkS|ksfxfd;ksa fuEufyf[kr mís';ksa dks iwjk djrk 
gS [9]:

1- jksxxzLr iÙkh] Qy vkSj rus dh igpku ds fy,A
2- jksx izo.k {ks=k dh iw.kZ tkap ds fy,A
3- jksx }kjk izHkkfor {ks=k dk vkdkj izkIr djukA
4- jksx izHkkfor {ks=k ¼disease ffaected area½ dk 

jax izkIr djus ds fy,A
 5- ckgjh vkdkj] fofoèkrk vkSj vkdkj [kkstus ds 

fy,A

5-1 daI;wVj vkSj e'khu n`f"V izkS|ksfxfd;ksa dk 
mi;ksx Ñf"k ds fuEufyf[kr {ks=kksa esa fd;k tk 
ldrk gS ¼lkfgR; loZs{k.k½ % &

,½ iks"kd rRoksa dh vi;kZIrrk dh igpku vkSj ikSèkksa dh 
lkexzh % iks"kd rRoksa dh deh vkSj ikSèkksa ds fofHkUu 

inkFkksZa dks ,Yxksfjne best izkslsflax dk mi;ksx djus 

okyh oLrq dh ifÙk;ksa vkSj Ropk ls igpkuk tkrk gSA

ch½ Qyksa dh xzsfMax xq.koÙkk] Qyksa dh NaVkbZ vkSj 

fujh{k.k % [kk| inkFkksZa dh izÑfr dks lqèkkjus vkSj 

cuk, j[kus ds fy,] vkSj Ñf"k mRiknksa ds oxhZdj.k 

ds fy,] e'khu yfuZax vkSj fMftVy best izkslsflax dk 

mi;ksx fd;k tkrk gSA

lh½ oLrq VªSfdax] {ks=k vkSj Qly vuqeku % ;gka 

bl cukoV vkSj jax foHkktu ,Yxksfjne vkSj HkkSxksfyd 

lwpuk iz.kkyh ¼thvkbZ,l½ dk mi;ksx fd;k tkrk gSA

Mh½ Qly izcaèku % blesa fjeksV l flax ohM fMVsD'ku 

dk mi;ksx djds Qly ewY;kadu ds fy, mi;ksx fd;k 

tkrk gS] dhVksa dk irk yxkus ds fy, dhV izcaèku dk 

mi;ksx fd;k tkrk gS vkSj flapkbZ ds fy, ok;jysl 

l lj usVodZ dk mi;ksx fd;k tkrk gSA

fp=k % 4 Ñf"k esa fMftVy best izkslsflax ij vkèkkfjr vuqiz;ksx (Applications)

6- ifj.kke vkSj ppkZ

izLrkfor flLVe izksVksVkbi dk ijh{k.k gekjs fodflr 
xzsu yhQ best MsVklsV ij fd;k x;k gSA lcls igys] 
dqN izhizkslsflax ,Yxksfjne gekjs fodflr MsVklsV ij 
ykxw gksrs g®A fQj gekjs fodflr MsVklsV ij lsxe Vs'ku 
djus ds ckn 19 QhplZ fudkys x, g®A ,d Ñf=ke 

U;wjkWu usVodZ ¼raf=kdk usVodZ½ ,d dEI;wVs'kuy ekWMy 
gS tks ekuo efLr"d esa raf=kdk dksf'kdkvksa ds dke 
djus ds rjhds dh udy djrk gSA ,,u,u DykflQk;j 
¼,,u,u½ lh[kus okys ,Yxksfjne dk mi;ksx djrs g® 
tks Lora=k :i ls lek;kstu dj ldrs g® & ;k ,d 
vFkZ esa lh[k ldrs g® & tSls os u, buiqV izkIr djrs 
g®A ;g mUgsa xSj&js[kh; lkaf[;dh; MsVk ekWMfyax ds 
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dksey ,oa vU;] Ñf=ke raf=kdk usVodZ dk mi;ksx djds Lopkfyr vukt ifÙk;ksa dh igpku iz.kkyh dk ,d izksVksVkbi

fy, ,d cgqr izHkkoh midj.k cukrk gSA mlh vkèkkj 
ij ;g crkrk gS

,,u,u DykflQk;j ¼ ½ gekjs 
Lopkfyr xzsu yhQ fdLe igpku iz.kkyh esa dk;Zjr 
gS vkSj 98» Vªsu lVhdrk vkSj 95» ijh{k.k lVhdrk 
dk mRiknu djrk gS] tks dh dUQwflvksa eSfVªDl }

kjk n'kkZ;k x;k gSA dUQwflvksa eSfVªDl ¼fp=k 4½ ,d 
oxhZdj.k ,YxksfjFe ds izn'kZu dks lkjkaf'kr djus 
dh ,d rduhd gSA ;fn vkids ikl izR;sd oxZ esa 
vleku la[;k esa voyksdu g® ;k ;fn vkids MsVklsV 
esa nks ls vfèkd oxZ g®] rks vdsys oxhZdj.k lVhdrk 
Hkzked gks ldrh gSA

fp=k 5 % ,,u,u DykflQk;fj;j dk dUQwflvksa eSfVªDlfpfpfpfpffpfpfpfffpfpfpfpfpfpfpfpfpffpffpfpfpfppppfpfpfpfpfppppffp=k=k=k==k=k===k=kkkkk=k==k==k==k=k=k=kkk=k=k===k=kkkk=k=k==k=k=kk=kk=k=k=kk 55555555555555555555555 555 555 5555555555555555 %%%%%%%%%%%%% %%%%%%%% % %%% %%% ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, , , ,,,,,, ,,,,u,u,u,u,u,u,u,u,,u,,u,u,,u,u,u,u,,,u,u,u,,,,u,uu,u,u,,u,uu,u,u,,u,,,u,u,uuuu,u,u,u,u,,uu,u,u, ,u,,,u,u,u,u,u,u,u,u,u,uu,uu,u,,,,,,,u,u,uuuu,uu,u,u,u,,,uuuu,u,u,,u,u,u,uu,uuu,u DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD DDD DDDD D D DDykykyykykykyykyyykyyykyykyykyykyyyykykykyyykyyyykyykkkkyyykykykykykyykykkykykykyykykykykyyykkflflflflflfflflfflflflffflflfllflflffflflflflflfllfflfflflfllllllflflllflfflflflfllQkQQQkQkQkQkQkQkQQQkQkQkQQkQkQQkQkQkQQQQQQQkQkQQQQQQQkQkQQQQQQQQkQQQQQQQQQQkQkQkQQQQQQkQkQQQQkQkQkQQ ;fj;j jjjjjjjjjjj ddddkddddddddddddddddd  dUQUQUQUQUQUQQQUQUQUQUUQUQUQQQQQQQQQQQQQQQQQQQQQQQQQQQQffffffwfwffwfwffwfwfffwfwfffwffwfwffwfffffffffffffffffffffffflvlvlvlvlvlvvlvvlvlvlvlllllllllllllllllllllllllllllllllllll ssssssssssssssksssksssksskskskskkaaaaaaaaaaaaaaa eSeSSeSSSSSSeSSSSSeSSSeSSeeeSeSeSeSeeeeeeeeeeeeeeeeeeeeefVfVfVfffVfVffffVfffffVfVfVfVfVfVfVfVffVffVfVfVfVfVfVfVfVfVVfVfVfVfVVfVVVVDDDDDDDDDDDDDDDDDDDªDDªDªDªDDDDDDDDDDDDDDDDDDDDDlllllllllllllllllllllllllllllllllllllllllllllllllllll

fp=k 6 % ykxr vkSj vkSlr =kqfV ij ,,u,u DykflQk;j dk izn'kZu

;g fp=k ¼5½ fn[kkrk gS fd tSls tSls ge buiqV 
c<+k,axs oSls gh vkSlr =kqfV vkSj ykxr c<+sxhA oSls rks 
e'khu yfuZax dh rqyuk esa Mhi yfuZax ds vYxksfjFke 
T;knk buiqV ysrs g®] ysfdu mles vkSlr fu"d"kZ ds 
vuwikr esa Hkh deh vkrh gSA

7- Ñf"k esa fMftVy best izkslsflax dk vuqiz;ksx %

bu fnuksa] [10] fMftVy best izkslsflax fofHkUu {ks=kksa esa 
,d egRoiw.kZ dk;Z xzg.k djrk gSA fo'ks"k :i ls] Ñf"k 
esa bu vuqiz;ksxksa dk eki igqap ds lkFk yxkrkj c<+ 
jgk gSA vkèkqfud ,Yxksfjne ds lkFk csgrj vuqeku vkSj 
[ksrksa esa fLFkr l lj vkSj mixzg nksuksa ls MsVk ds ,d 
ls vfèkd òksrksa ds fy, foLrkfjr volj gks jgk gSA
 ¼,½ fot+qvykbt+s'ku % mu oLrqvksa dk fujh{k.k dj  

tks vxkspj ¼imperceptible½ ug° g®A
 ¼ch½ best jsLVksjs'ku vkSj 'kkiZsfuax % ,d csgrj rLohj 

cukus ds fy,A
 ¼lh½ iSVuZ dk vuqeku % best esa dbZ oLrqvksa dk 

vuqeku yxkus ds fy,A

 ¼Mh½ best igpku % ,d rLohj esa oLrqvksa dks igpku  
ds fy,A

 ¼bZ½ best fjVªhoy % ,d best esa #fp ds {ks=k dh 
ryk'k djus ds fy,A

8- fu"d"kZ

fMftVy best izkslsflax rduhd Ñf"k {ks=k ds fy, lQy 
daI;wVj fotu ÝseodZ ds :i esa izdV gqbZA bl i=k 
esa Lopkfyr vukt iÙkh fdLe igpku iz.kkyh dk ,d 
izksVksVkbi izLrkfor gSA izLrkfor flLVe izksVksVkbi dk 
ijh{k.k ,,u,u DykflQk;j dk mi;ksx djds fd;k 
x;k gS] ftlds ifj.kkeLo:i 98» izf'k{k.k lVhdrk 
vkSj fodflr yhQ best MsVklsV ij 95» ijh{k.k 
lVhdrk izkIr gqbZ gSA ,,u,u DykflQk;j dk mi;ksx 
djds vuqekfur lVhdrk gekjs Lopkfyr iÙkh fofoèkrk 
igpku iz.kkyh izksVksVkbi esa ;kn`fPNd :i ls buiqV 
dh xbZ Nfo;ksa ij 95» gSA 
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9- Hkfo"; dh fn'kk,a

Hkfo"; ds dke esa] gekjs izLrkfor flLVe izksVksVkbi dh 
lVhdrk dks vU; e'khu yfuZax ,Yxksfjne ds mi;ksx 
ls c<+k;k tk ldrk gS vkSj e'khu ds lkFk&lkFk xgjh 
lh[kus dh rduhdksa dk mi;ksx djds ,d iwjh iz.kkyh 
fodflr dh ldrh gSA fMftVy best izkslsflax izHkkoh 
midj.k vkSj xSj&vkØked fofèk gS ftls fofHkUu Ñf"k 
foKku pj dh tkap ds fy, vfoþluh; lVhdrk ds 
lkFk Ñf"k {ks=k ds fy, tksM+k tk ldrk gSA

8- izeq[k 'kCnksa dh rkfydk

Technical Terms (English) rduhdh 'kCn ¼fgUnh½
Amplitude vk;ke
ANN Ñf=ke raf=kdk usVodZ
Applications vuqiz;ksx
Computer Vision daI;wVj fotu
Coordinates funZs'kkad
Digital Image processing fMftVy best izkslsflax
Image processing Nfo izlaLdj.k
Image Analysis best fo'ys"k.k
Literature Survey lkfgR; loZs{k.k
Machine Vision e'khu fotu
Two-dimensional f}&vk;keh
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