
Formerly UGC-CARE Listed Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science & Technology, Year: 23, Issue 3, Jul.-Sep. 2025

22 iwoZ esa ;wthlh ds;j lwph esa vuqeksfnr 'kks/k tuZy foKku izdk'k , ISSN : 1549-523-X, o"kZ% 23, vad 3, tqykbZ&flrEcj 2025

'kks/k i= / Research Paper

Mhi yfu±x rduhdksa dk mi;ksx djds vkM+w ds ikS/kksa esa iÙkh dh Nfo;ksa ds
ek/;e ls jksxksa dk irk yxkuk

Detection of Diseases in Peach Plants Through Leaf Images
Using Deep Learning Techniques

fleju xqy1] ijfoanj flag2] lqfjanj flag [kqjkuk3 ,oa ijethr flag4

Simran Gull1, Parvinder Singh2, Surinder Singh3 and Paramjeet Singh4

1,2,3Central University of Punjab, Bathinda, Punjab, India
4National Informatic Center, Sri Ganganagar, Rajasthan, India

simrangull19@gmail.com1, parvinder.singh@cup.edu.in2,

surinder.singh@cup.edu.in3, paramjeet.singh@nic.in4

https://doi.org/10.5281/zenodo.17954305

lkjka’k

,vkÃ vk/kkfjr (AI based) fof/k;¨a }kjk i©/k¨a esa j¨x dh tkap djuk mi;¨xh g¨rk gS D; äfd blds
ifj.kke Lo#i lkekU;r% çkjafHkd voLFkk esa j¨x¨a dh tkap ,oa muds vuqeku dh çfØ;k esa yxus okys le;
esa deh vkrh gSA i©/k¨a esa j¨x mudh mRikndrk vkSj vkfFkZd uqdlku dk dkj.k curs gSaA vkMw dk i©/kk
vf/kd j¨x xzLr g¨rk gS ftlds ifj.kke Lo#i vkMw dh Qly dk mRiknu de g¨ tkrk gSA vkMw ds iÙk¨a
esa cSDVhfj;y Li‚V ¼thok.kq /kCcs½] yhQ dyZ ¼iÙkh ej¨M+½ vkSj yhQ jLV ¼iÙkh dk jrqvk½ tSls j¨x vker©j
ij ik, tkrs gSa ftUgsa vke vkneh }kjk igpkuk ugha tk ldrk gSA dÃ v/;;u¨a us cSDVhfj;y Li‚V j¨x
dh tkap dh gS tcfd yhQ dyZ vkSj yhQ jLV tSlh vU; chekfj;¨a ij visf{kr /;kukd"kZ.k ugha g¨ ik;k
gSA bl 'k¨/k i= esa vkMw ds i©/ks esa Mhi d‚Uo¨Y;w’kuy U;wjy usVodZ (Deep Convolutional Neural

Networks) dk mi;¨x djds j¨x¨a dk irk yxkus ds fy, ,d Lopkfyr ç.kkyh fodflr djus dh rduhdh
dk lq>ko fn;k x;k gSA bl e‚My ds varxZr i©/ks dh ifÙk;¨a dk mi;¨x djds vkM+w ds i©/ks esa j¨x¨a dh
igpku dh tk ldrh gSA yhQ dyZ vkSj yhQ jLV dk MkVklsV Hkkjr ds d’ehj {ks= ls eSU;qvy :i ls
,df=r fd;k x;k gS] tcfd cSDVhfj;y Li‚V ds fy, MkVklsV vkWuykbu IysVQ‚eZ ls Mkmuy¨M fd;k x;k
gSA la;qDr MkVklsV dk mi;¨x] Mhi yfuZax e‚My¨a] lh,u,u (CNN) rFkk bulsI’ku V3 (Inception V3)

d¨ çf’kf{kr djus ds fy, fd;k x;k gSA blds vykok] lh,u,u vkSj balsI’ku oh 3 ds chp rqyukRed
fo’ys"k.k fd;k x;k] tgka lh,u,u d¨ 84.78% dh ijh{k.k lVhdrk (TestingAccuracy) feyh vkSj
balsI’ku oh 3 us lh,u,u ls csgrj çn’kZu djrs gq, 96.00% dh ijh{k.k lVhdrk fn[kkÃ gSA

Abstract

Detection of diseases in plants by automatic methods is very useful as it reduces the time
consumed to monitor diseases and their prediction at early stages. The diseases in plants cause
significant productivity and economic losses. The peach plant is very prone to diseases which
results in the decline of peach crop production. Diseases like Bacterial Spot, Leaf Curl, and Leaf
Rust are commonly found in peach leaves which can’t be identified by laymen. Several studies
have investigated the Bacterial Spot disease, while other diseases like Leaf Curl and Leaf Rust
didn’t get much interest. In this paper, we have suggested a strategy to develop an automatic system
for disease detection in the peach plant using deep convolutional neural networks. This model can
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be used to identify diseases in the peach plant
using the leaves of the plant. The dataset used
has been collected manually from the Kashmir
region for Leaf Curl and Leaf Rust, while for
Bacterial Spot it has been downloaded from an
online platform. The combined dataset was
trained using CNN and Inception V3 models.
Further, the comparative analysis between CNN
and Inception V3 was done where CNN got a
testing accuracy of 84.78% and Inception V3
showed a testing accuracy of 96%
outperforming the CNN model.

eq[; 'kCn% cSDVhfj;y Li‚V] lh,u,u] fMftVy
best ç¨lsflax] balsI’ku V3, iÙkh j¨xA

Key words: Bacterial Spot, CNN, Digital
Image Processing, Inception V3, Plant Disease.

ifjp;

Hkkjr ,d Ñf"k ç/kku ns’k gS tgk¡ ns’k dh
vf/kdka’k tula[;k çR;{k ;k vçR;{k :i ls Ñf"k
ij fuHkZj gSA Qly¨a esa ik, tkus okys j¨x ,d
xaHkhj leL;k gSa] t¨ Ñf"k mRiknu d¨ çHkkfor
djrh gSA [1] ,Q,vks ds vuqlkj] Ñf"kthoh
tula[;k] Hkkjr dh dqy tula[;k dk 67 çfr’kr
gS] Ñf"k dk ldy ?kjsyw mRikn esa 39-4% fgLlk
gS] vkSj Ñf"k oLrqvksa dk fu;kZr 43% gSA xr dqN
o"kks± esa] Qly mRiknu ds fy, vf/kd Hkwfe lefiZr
dh xÃ gS] vkSj fdlku Hkh dÃ {ks=¨a esa moZjd¨a]
dhVuk’kd¨a vkSj tSfod [kkn tSls vknku ä ds mi;¨x
ds ek/;e ls iSnkokj c<+kus esa lQy gq, gSaA ;fn
ge fo’ks"k :i ls tEew vkSj d’ehj ds ckjs esa ckr
djrs gSa r¨ Ñf"k mRiknu jkT; ds jktLo dk
yxHkx 65% ;¨xnku nsrk gS t¨ Ñf"k mRiknu ij
gekjh fuHkZjrk d¨ n’kkZrk gSA fopkj.kh; eq[;
dkjd¨a esa ls çeq[k mfpr Hkwfe mi;¨x vkSj lgh
le; ij Qly¨a esa j¨x¨a dk irk yxkuk gSA pwafd
miyC/k Ñf"k ;¨X; Hkwfe lhfer gS] blfy, tula[;k
dh c<+rh t:jr¨a d¨ iwjk djus ds fy, [ksrh esa
budk mi;¨x ;¨tukc) rjhds ls fd;k tkuk
pkfg,A j¨x dk le; ij irk yxkuk ,d cM+h

vko’;drk gS  D;¨afd dÃ Qly¨a esa ,slh chekfj;ka
g¨rh gSa t¨ iwjh Qly d¨ u"V dj nsrh gSaA vkM+w
ds i©/ks dh ckr djsa r¨ nqfu;k Hkj esa iSnk g¨us okys
dqy vkM+w esa ls dsoy 16% dk gh O;kikj g¨rk gS]
ckdh 84% ;k r¨ dqN chekfj;¨a ds dkj.k ;k
mRikn ds laj{k.k lacaf/kr Kku ds vHkko esa u"V
g¨ tkrs gSaA lVhd Ñf"k (Precision a agriculture)

vis{kkÑr uohu vo/kkj.kk gS] vkSj vf/kdka’k fdlku
bl ckr ls vutku gSa fd ;g D;k g¨rh gSA
baVjusV vkWQ fFkaXl ¼IoT½] lsalj] i¨ft’kfuax flLVe]
j ¨c ¨V vk S j Ñf=e c q f)eÙ k k ¼Artificial

Intelligence½ tSlh rduhd¨a dk [ksr esa mi;¨x
LekVZ Ñf"k ds :i esa tkuk tkrk gSA bldk loksZÙke
y{; vko’;d ekuo dk;ZHkkj d¨ de djrs gq,
Qly¨a dh fofo/krk] vf/kdrk vkSj xq.koÙkk esa
lq/kkj djuk gSA i©/k¨a dh chekjh dk irk yxkus ds
{ks= esa cgqr lkjs 'k¨/k dk;Z fd, x, gSaA vf/kdka’k
ifjfLFkfr;¨a esa j¨x¨a dh tkudkjh ml le; g¨rh
gS tc Qy lfgr i©/ks ds vU; Hkkx çHkkfor g¨
tkrs gSaA bl 'k¨/k esa] ,d e‚My fodflr fd;k
x;k gS t¨ Mhi yfuZax rduhd¨a ij vk/kkfjr gS]
t¨ ifÙk;¨a dh Nfo;¨a ¼best½ dk mi;¨x djds
vkM+w ds i©/ks esa chekfj;¨a dk iwjh rjg ls irk
yxk,xk rkfd ge tYn ls tYn chekjh dk vuqeku
yxk ldsa vkSj le; jgrs lacaf/kr chekjh ds funku
,oa Qly ds laj{k.k ds fy, vko’;d dne c<+k
ldsa [2]A

lkfgR; leh{kk

Ñf=e cqf)eÙkk dk mi;¨x djds  LekVZ
Ñf"k ds fodkl dh fn’kk esa xr dqN o"kks± esa dkQh
'k¨/k dk;Z fd, x, gSaA Ñf=e cqf)eÙkk dk mi;¨x
Qly lacaf/kr iwokZuqeku¨a esa fd;k tkrk gS ftuesa
çeq[k gSa: e©le dk iwokZuqeku] gok dh xfr dk
iwokZuqeku [3]] egkekfj;¨a dk iwokZuqeku [4]] rFkk
i©/ks ds fodkl çfr/kkj.k dh Hkfo";ok.kh [5]A
fiNys dk;ks± ls irk pyrk gS fd i©/k¨a ds fy,
j¨x dk irk yxkus okyh ç.kkyh fodflr djus ds
fy, 'k¨/kdrkZvksa }kjk fofHkUu ç;kl fd, x, gSa
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vkSj fd, tk jgs gSaA 'k¨/kdrkZvksa }kjk i©/k¨a dh
chekfj;¨a dk irk yxkus vkSj bu chekfj;¨a d¨
oxhZÑr djus ds fy, fofHkUu rduhd¨a dk fodkl
vkSj mud¨ çLrkfor fd;k x;k gSA bl çdkj dh
'k¨/k] [6] us ,d Lopkfyr ç.kkyh ¼Automated

System½ dh 'kq#vkr dh] ftls chekfj;¨a ds dkj.k
i©/k¨a esa g¨us okys :ikRed ifjorZu¨a ds vk/kkj ij
pkoy ds i©/k¨a dh iÙkh esa j¨ou Li‚V vkSj yhQ
CykLV j¨x¨a ds oxhZdj.k ds fy, fodflr fd;k
x;k FkkA ,loh,e ¼SVM½  vkSj cs;l DykflQk;j
¼Bayes Classifier½ dk mi;¨x i©/k¨a d¨ n¨"kiw.kZ
vkSj LoLFk Js.kh esa oxhZÑr djus ds fy, fd;k
x;k gSA mUgsa t¨ oxhZdj.k lVhdrk feyh og
Øe’k% 79-5% vkSj 68-1% FkhA  iqtkjh ,oa vU;
[7] us best ç¨lsflax dk mi;¨x djrs gq, fofHkUu
i©/k¨a ij dod j¨x ds y{k.k¨a dh igpku vkSj
oxhZdj.k djus ds fy, bLrseky fd, x, ,d v/
;;u dh 'kq#vkr dhA ;g dk;Z i©/k¨a ds fofHkUu
Hkkx¨a tSls Qy] iÙkh vkSj ruk ij fd;k x;k FkkA
bld s fy, k&vk Slr x q PNu ¼K&mean

clustering½] fudVre iM+kSlh ¼Nearest neighbor½]
cSd ç¨isxs’ku ¼Back propagation½ vkSj dqN vU;
Nfo çlaLdj.k rduhd¨a dk mi;¨x fd;k x;k
FkkA

fofHkUu Qly¨a ds oxhZdj.k dh lVhdrk 76-
6% ls 94-085% rd ds ifjlj esa FkhA blds
vykok] iM¨y vkSj lkoar [8] us ,d ,slh fof/k
dk çLrko fn;k t¨ Nfo çlaLdj.k dk mi;¨x
djds vaxwj ds iÙk¨a esa j¨x¨a dh ek=k fu/kkZfjr
djus dh leL;k dk lek/kku dj ldrh gSA
li¨VZ osDVj e’khu vkSj ,,u,u d¨ csl DykflQk;j
ds :i esa bLrseky fd;k x;k Fkk vkSj fQj bl
csl DykflQk;j d¨ fQj ls cukus vkSj varr%
blds çn’kZu d¨ csgrj cukus ds fy, ¶;wtu
DykflfQds’ku ¼Fusion Classification½ rduhd
dk bLrseky fd;k x;k FkkA ;qokuk ,oa vU; [9]

us ,d ,slh fof/k dk çLrko j[kk] ftldk mÌs’;
dÃ çf’k{k.k fLFkfr;¨ a ds lkFk ,d Mhi

d‚Uo¨Y;w’kuy U;wjy usVodZ d¨ çf’kf{kr djds
i©/k¨a esa chekfj;¨a dk irk yxkuk gSA n¨ çdkj ds
çf’k{k.k lsV¨a ij fopkj fd;k x;k: ewy çf’k{k.k
lsV vkSj :ikarfjr çf’k{k.k lsVA bLrseky fd,
x, DykflQk;j: Mhlh,u,u] ,ysDl usV vkSj
xwxy usV FksA gfj ,oa vU; [10] us gYds ¼ykbVosV½
lh,u,u e‚My¨a dk dsys] ve#n vkSj vke dh
ifÙk;¨a ij ç;¨x fd;k gS tgka bu e‚My¨a us
vis{kkÑr de izkpyksa ds mi;¨x ds lkFk
99-14% lgh oxhZdj.k lVhdrk çkIr dh gSA
n¨ykrkckfn;u ,oa vU; [11] us fofHkUu Qly¨a
ij fodkl dh çHkko’khyrk d¨ js[kkafdr fd;k gS
rFkk O;kogkfjd Ñf"k iz;¨x gsrq mudh laHkkoukvksa
d¨ çLrqr fd;k  gSA ohthth&19 vkSj balsI’ku
oh&3 tSls d‚Uo¨Y;w’kuy U;wjy usVodZ ¼lh,u,u½
d¨ e’khu yfuZax DykflQk;j ds lkFk la;¨ftr
djus ij 99-1% rd lgh oxhZdj.k dh lVhdrk
çkIr gqÃ] t¨ fofHkUu Qly¨a esa bu rduhd¨a dh
cgqeq[kh mi;¨fxrk d¨ n’kkZrh gSA rFkkfi] vf/
kdka’k v/;;u dsoy fof’k"V Qly¨a ;k lhfer
MsVklsV rd gh lhfer jgs gSaA Ñ".ku ,oa vU;
[12] }kjk crk;k x;k gS fd orZeku ifjfLFkfr;¨a]
cgq&Qly vuqdwyu’khyrk rFkk cM+s iSekus ij
ifjfu;¨tu ij vis{kkÑr de dk;Z gqvk gSA

KkukUrjky

dÃ v/;;u ä us vkM+w ds i©/kks esa cSDVhfj;y
Li‚V j¨x dh tkap dh gS] tcfd yhQ dyZ vkSj
yhQ jLV tSlh vU; chekfj; ä ij vf/kd 'k¨/k ds
ladsr ugha feysA bl 'k¨/k i= esa] geus vkMw ds
i©/ks esa Mhi d‚Uo¨Y;w’kuy U;wjy usVoDlZ vkSj balsI’ku
oh&3 dk mi;¨x djds j¨x¨a dh tkap djus ds fy,
,d Lopkfyr ç.kkyh fodflr djus dh rduhd dk
lq>ko fn;k gSA bl ç.kkyh dk mi;¨x i©/ks dh
ifÙk; ä dk mi;¨x djds vkM+w ds i©/ks esa j¨x¨a dh
igpku djus ds fy, fd;k x;k gSA mi;¨x fd, x,
MsVklsV d¨ d’ehj {ks= ls yhQ dyZ vkSj yhQ jLV
ds fy, gekjs }kjk ,d= fd;k x;k gSA
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izLrkfor fof/k

i©/k¨a dh ifÙk;¨a dh Nfo ¼best½ ls j¨x¨a dh igpku] oxhZdj.k vkSj foHkktu esa vPNs ifj.kke çkIr djus
ds fy, vker©j ij Ñf"k esa Mhi yfuZax e‚My dk mi;¨x fd;k tkrk gSA çkjafHkd pj.k esa i©/ks dh ifÙk;¨a
dh Nfo çkIr djuk gS] ;g flLVe ds çn’kZu ds fy, ,d egRoiw.kZ dk;Z gSA ifÙk;¨a dh best d¨ bdV~Bk
djus ds fy, fMftVy midj.k dk mi;¨x fd;k x;k gSA çf’k{k.k mÌs’;¨a ds fy, vkWuykbu dÃ MsVklsV
miyC/k gSaA best çkfIr ds ckn] lcls igys fodkj (Noise) vkSj foÑfr; ä d¨ de djus ds fy, Nfo;¨a d¨
iwoZ&lalkf/kr ¼çh&ç¨lsflax½ fd;k tkrk gSA fQj buiqV best dk oxhZdj.k DykflQk;j }kjk fd;k tkrk
gS A fp= 1 ikni j¨x igpku ç.kkyh ds ewy e‚My d¨ n’kkZrk gSA

fp= 1: çLrkfor ç.kkyh dk Cy‚d vkjs[k

MsVklsV

geus IykaV foyst ¼Plant Village½ MsVklsV [13] ls vkMw ds i©/k ä dh ifÙk;¨a dk MsVklsV fy;k gS vkSj
cM+k MsVklsV cukus ds fy, geus dqN ykbo MsVk Hkh ,df=r fd;k gSA n¨u ä MsVklsV ds lfEefyr :i ls
cus la;qDr MsVk esa LoLFk vkSj j¨xxzLr i©/k ä dh ifÙk;¨a dh 3014 Nfo;ka gSaA MsVklsV d¨ j¨x¨a ds vuqlkj
cSDVhfj;k Li‚V] gsYnh] vkMw yhQ dyZ vkSj yhQ jLV ds :i esa oxhZÑr fd;k x;k gSA ge fofHkUu ewY;kadu
eSfVªDl ¼bosyq,’ku eSfVªDl½ dk mi;¨x djds MsVklsV ls Mhi yfuZax e‚My }kjk oxhZÑr best ds fy,
e‚My ds dqy pkj oxks± ds çn’kZu dh tkap djsaxsA MsVklsV ds fy, ,df=r vkM+w ds iÙk¨a dh Nfo;¨a dh
:ijs[kk uhps nh xÃ rkfydk esa nh xÃ gS%

fp= 2: fofHkUu jksxksa dh iÙkh Nfo;ka
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rkfydk 1: MsVklsV dh :ijs[kk
jksx dk uke ,df=r Nfo;ksa dh la[;k 

cSDVhfj;y LikWV 2324 

yhQ jLV 151 
yhQ dyZ 181 
LoLFk 358 
dqy 3014 

MsVk yscfyax

bl çfØ;k esa mi;¨x esa fy, tkus okys MkVk dh yscfyax dh tkrh gSA blesa MkVk ds lkFk mi;qDr ,oa
o.kZukRed yscy t¨M+s tkrs gSa bu yscy¨a ds ek/;e ls MkVk d¨ lanHkZ vkSj vFkZ çnku fd;k tkrk gS rkfd e‚My
blls lh[k lds vkSj loksZÙke fu"d"kZ laHko g¨ ldsaA ;g MsVk uewu¨a dk irk yxkus vkSj mUgsa VSx djus dh
,d lh/kh çfØ;k gSA

MsVk o`f)

bl çfØ;k esa çR;sd Nfo ds fy, fofHkUu lao)Zu rduhd¨a d¨ ykxw fd;k x;k gSA bl çfØ;k esa 25º,

40º, 65º, 120º, 185º, 240º vkSj 300º d¨.k ij ?kqekdj çR;sd Nfo dh vU; mi&Nfo;¨a d¨ cuk;k x;k gSA
bl çdkj] ,d cM+k MsVklsV rS;kj fd;k x;k gSA blesa fuEufyf[kr rduhd¨a dk mi;¨x fd;k x;k gSA

{kSfrt vkSj yacor f’k¶V o`f)

{kSfrt vkSj yacor f’k¶V of̀) ls gekjk eryc Nfo ds vk;ke vkSj lhekvksa d¨ cnys fcuk Nfo ds
fiDlsy d¨ {kSfrt ;k yacor :i ls LFkkukarfjr djuk gSA ,slk djrs le; Nfo ds dqN fiDlsy dkV fn,
tkrs gSa] blfy, Nfo ds leku vk;ke ä d¨ cuk, j[kus ds fy, u, fiDlsy ds fy, ,d u;k {ks= t¨M+k tkrk
gSA fp= 3 esa ns[kk tk ldrk gS fd igyh vkÑfr esa iÙkh dh Nfo d¨ {kSfrt fn’kk esa ;knf̀PNd :i ls
¼randomly½ iyVk x;k gS] tcfd nwljh vkÑfr esa bls Å/okZ/kj fn’kk ¼vertically½ esa iyVk x;k gSA

fp= 3: {kSfrt vkSj yacor f'k¶V o`f)

{kSfrt vkSj yacor f¶yi o`f)%

{kSfrt vkSj yacor f¶yi vkWXesaVs’ku dk eryc gS fd fiDlYl d¨ j¨&okbt ;k d‚ye&okbt fjolZy
djukA fp= 4 igyh vkÑfr esa {kSfrt :i ls vkSj nwljs esa yacor :i ls iÙkh ds f¶+yfiax d¨ n’kkZrk gSA



fleju xqy] ijfoanj flag] lqfjanj flag [kqjkuk ,oa ijethr flag] Mhi yfu±x rduhdksa dk mi;ksx djds vkM+w --------

iwoZ esa ;wthlh ds;j lwph esa vuqeksfnr 'kks/k tuZy foKku izdk'k , ISSN : 1549-523-X, o"kZ% 23, vad 3, tqykbZ&flrEcj 2025 27

fp= 4: {kSfrt vkSj yacor f¶yi vkWXesVs'ku

jSaMe j¨Vs’ku vkWXesaVs’ku%

blesa Nfo d¨ ;kǹfPNd :i ls ?kM+h dh fn’kk vFkok foijhr fn’kk esa ?kqek;k tkrk gS] ftlls Nfo esa
oLrq dh fLFkfr d¨ ,d fuf’pr d¨.k rd cnyk tk ldsA fp= 5 ,d iÙkh dh Nfo ds ;knf̀PNd ?kqeko¨a
d¨ fn[kkrk gS ftlesa ,d ?kw.khZ Js.kh fodYi 0 ls 180 fMxzh rd fHkUu g¨rk gSA

fp= 5: jSaMe f'k¶V vkWXesVs'ku

;kn`fPNd ped o`f)%

 bl çfØ;k esa Nfo;¨a d¨ vyx&vyx ped Lrj¨a ds lkFk mRiUu fd;k tkrk gS t¨ uhps fp= 6 esa
fn[kk;k x;k gS%
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fp= 6: ;kn`fPNd ped o`f)

izLrkfor dk;Zç.kkyh dk mi;¨x djds i©/k¨a esa j¨x¨a dk irk yxkuk vkSj j¨x¨a dk oxhZdj.k

ifÙk;¨a] Qy¨a vkSj rus dh Nfo;¨a dk mi;¨x djds i©/k¨a esa j¨x¨a dk irk yxkus vkSj oxhZdj.k djus
esa mPp ifj.kke nsus ds fy, Mhi yfuZax ,Yx¨fjne dk O;kid :i ls mi;¨x fd;k x;k gSA vkM+w ds
i©/ks dh ifÙk;¨a dh Nfo;¨a esa j¨x¨a dk irk yxkus ds fy, MsVk lsV d¨ ikjaifjd lh,u,u e‚My vkSj
balsI’ku V3 ds lkFk ikbFku dh lgk;rk ls çf’kf{kr fd;k x;k gSA blds fy, MkVk lsV d¨ rhu Hkkx¨a
esa oxhZÑr fd;k x;k gS çf’k{k.k ¼Vªsfuax½] lR;kiu ¼oSfyMs’ku½ vkSj ijh{k.k ¼VsfLVax½A

fp= 7: izLrkfor iz.kkyh dk fooj.kkRed CykWd vkjs[k
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lh,u,u

d‚Uo¨Y;w’kuy U;wjy usVodZ ¼lh,u,u½ ,d Mhi yfuZax ,Yx¨fjFe gS  ftldk mi;¨x Nfo;¨a dh igpku vkSj
oxhZdj.k tSls dk;ks± esa fd;k tkrk gSA ;g fo’ks"k :i ls fiDlsy MsVk ds çlaLdj.k ¼processing½ ds fy, fMt+kbu
fd;k x;k gSA d‚Uo¨Y;w’ku vkWijs’ku buiqV Nfo ij ,d fQ+YVj yxkus dh çfØ;k gS] ftlds ek/;e ls Nfo ls mPp
Lrjh; fo’ks"krk,¡ mHkkjh tkrh gSaA fp= 8 esa n’kkZ, x, lh,u,u <kaps ¼vkfdZVsDpj½ ds vuqlkj] buiqV ys;j esa iÙkh dh
Nfo nh tkrh gS] ftldk çkjafHkd vkdkj 148×148×3 g¨rk gSA blds ckn rhu dUo¨Y;w’kuy ys;j ¼Conv 1, Conv
2, Conv 3½ rFkk muds ckn lacaf/kr eSDl iwfyax ys;j ¼Pooling 1, Pooling 2, Pooling 3½ dk ç;¨x fd;k x;k gSA
bu dUo¨Y;w’kuy ys;lZ dk mÌs’; Nfo ls fofHkUu Lrj¨a dh fo’ks"krkvksa tSls fdukj¨a] iSVuZ vkSj cukoV d¨ Li"V djuk
gS] tcfd eSDl iwfyax ys;j dk mi;¨x Qhpj ¼fo’ks"krk½ eSIl dk vkdkj ?kVkus rFkk egRoiw.kZ fo’ks"krkvksa d¨ cuk, j[kus
ds fy, fd;k tkrk gSA blds i’pkr ,d ¶+ySVu ¼leryu½ ys;j Qhpj eSIl d¨ ,d&vk;keh ¼One-dimensional½
osDVj esa ifjofrZr djrh gS] ftls vkxs Msal ¼Qqyh dusDVsM½ ys;j esa Hkstk tkrk gSA Msal ys;j ¼512 U;wj‚Ul ds lkFk½
fudkyh xÃ fo’ks"krkvksa d¨ ,dhÑr dj oxhZdj.k dh çfØ;k d¨ lapkfyr djrh gSA vafre vkmViqV ys;j dk vkdkj
1×4 gS] t¨ buiqV Nfo d¨ pkj oxks± esa oxhZÑr djrh gSA bl vkfdZVsDpj esa lfØ;.k Q+aD’ku dk ç;¨x usVodZ esa
xSj&js[kh;rk t¨M+us ds fy, rFkk Mª‚ivkmV ys;j dk ç;¨x vksojfQfVax ls cpko gsrq fd;k x;k gSA bl çdkj ;g
lh,u,u vkfdZVsDpj iÙkh dh Nfo;¨a dk dq’kyrkiwoZd fo’ys"k.k vkSj oxhZdj.k djrk gSA

fp= 8: lh,u,u dh ewy lajpuk

balsI’ku V3

bulsI’ku oh&3 ¼Inception V3½ vk/kkfjr e‚My ,d mUur d‚Uo¨Y;w’kuy U;wjy usVodZ gS]
ftldk mi;¨x Nfo;¨a esa mPp&Lrjh; fo’ks"krkvksa d¨ mHkkjus vkSj mUgsa oxhZÑr djus esa fd;k tkrk
gSA fp= esa n’kkZ, x, vkfdZVsDpj ds vuqlkj] buiqV ds :i esa iÙkh dh Nfo e‚My d¨ çnku dh tkrh
gSA ;g Nfo lcls igys Inception V3 usVodZ ls g¨dj xqtjrh gS] tgk¡ Nfo ls fdukjs] vkÑfr] iSVuZ
vkSj cukoV tSlh tfVy fo’ks"krk,¡ Lopkfyr :i ls mHkkjh tkrh gSaA ;g e‚My rhu d‚Uo¨Y;w’kuy
ys;j ¼vkdkj 32, 64, 128½ ls cuk gS] çR;sd ds ckn ,d lfØ;.k Qyu ¼,fDVos’ku QaD’ku½ ReLU

vkdkj 3×3 vkSj vf/kdre&iwfyax ijr vkdkj 2×2 dk vk;¨x gqvk gSA js[kh; :i d¨ xSj&leku
çfrfuf/kRo esa cnyus ds fy, ,d lfØ;.k Qyu dk mi;¨x fd;k tkrk gSA blds ckn çkIr Qhpj
eSIl d¨ ¶+ySVu ys;j ds ek/;e ls ,d&vk;keh osDVj ¼1×18432½ esa ifjofrZr fd;k tkrk gSA ;g
çfØ;k cgq&vk;keh ¼Multi-dimension½ MsVk d¨ ,d ljy :i esa cnydj vkxs dh x.kukvksa ds fy,
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mi;qDr cukrh gSA blds i’pkr ;g osDVj Msal ¼?kuh½ ys;j esa Hkstk tkrk gS] ftlesa 1024 U;wj‚Ul g¨rs
gSaA ;g ys;j fudkyh xÃ fo’ks"krkvksa d¨ la;¨ftr dj iÙkh dh Nfo ls lacaf/kr egÙoiw.kZ iSVuZ d¨
le>us vkSj oxhZdj.k dh uhao rS;kj djus dk dk;Z djrh gSA

fp= 9: balsI'ku dh ewy lajpuk V3

vafre pj.k esa] vkmViqV ys;j ¼1×4 vkdkj okyh½ buiqV Nfo d¨ pkj laHkkfor oxks± esa oxhZÑr djrh
gSA ;g ys;j e‚My dk fu.kZ; çLrqr djrh gS fd iÙkh fdl Js.kh esa vkrh gSA bl çdkj] ;g Inception

V3&vk/kkfjr vkfdZVsDpj iÙkh dh Nfo; ä dk xgu fo’ys"k.k dj mUgsa lVhd :i ls oxhZÑr djus esa l{ke
gSA

vkM+w ds mRiknu d¨ çHkkfor djus okyh cM+h chekfj;¨a ds chp] geus rhu lcls vf/kd çHkkfor djus
okys j¨x¨a dh tkap dh gSA i©/k ä dh ifÙk;¨a ij muds çHkko ds vk/kkj ij j¨x¨a dk p;u fd;k x;k FkkA bu
j¨x¨a dk laf{kIr fooj.k uhps nh xÃ rkfydk esa fn;k x;k gS%

rkfydk 2: vkMw ds jksx muds dkj.k vkSj y{k.k

Øe la[;k jksx dk uke dkj.k ifÙk;ksa ij y{k.k 
1. cSDVhfj;y LikWV thok.kq xgjs] NksVs fu’kku vDlj iÙkh dh uksd 

ij tek gks tkrs gSaA fu’kkuksa ds pkjksa vksj 
iÙkh dk Ård ihyk gks tkrk gSA 

2. yhQ dyZ dod vkM+w ds ikS/ks dh ;qok ifÙk;ka foÑr gks 
tkrh gSa( yhQ dyZ ds dkj.k dyZ vkSj 
yky jax ds {ks= fodflr gksrs gSaA 

3. yhQ jLV dod iÙkh esa tax yxus ds dkj.k vkM+w ds ikS/ks 
dh ifÙk;k¡ Hkwjs jax dh gks tkrh gSa vkSj 
tYnh fxj tkrh gSaA 

 ifj.kke

n¨u¨a çLrkfor e‚My¨a t¨ fd ikjaifjd lh,u,u vkSj balsI’ku oh 3 gSa] ds fy, dU¶;wtu eSfVªDl uhps
fn, gSa%
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fp= 10(a): dU¶;wtu eSfVªDl ¼lh,u,u½     fp= 10(b): dU¶;wtu eSfVªDl ¼balsI'ku V3½

ikjaifjd lh,u,u vkSj balsI’ku V3 ds ekeys esa] e‚My lVhdrk d¨ uhps fn, x, fp= 11 esa xzkQ+ esa
n’kkZ;k x;k gS A ftlesa n’kkZ;k x;k gS fd 30 bi‚+d ¼iwjs çf’k{k.k MsVklsV dk ,d ckj U;wjy usVodZ ls
xqtjuk½ ds fy, lh,u,u esa 94.31% dh çf’k{k.k lVhdrk vkSj 93.18% dh lR;kiu lVhdrk gkfly dh
gSA vkSj balsI’ku V3 esa 20 bi‚+d ds fy, çf’k{k.k lVhdrk 98.10% vkSj lR;kiu lVhdrk 97.67% çkIr
dj yh xÃ gSA

fp= 11(a): izf'k{k.k vkSj lR;kiu lVhdrk    fp= 11(b): izf'k{k.k vkSj lR;kiu lVhdrk
                  ¼lh,u,u½                              ¼balsI'ku V3½

lh,u,u vkSj balsI’ku V3 ds ekeys esa] çf’k{k.k vkSj lR;kiu gkfu uhps fn, x, fp= 12 esa xzkQ+ esa
n’kkZ;k x;k gSA

fp= 12(a): izf'k{k.k vkSj lR;kiu gkfu        fp= 12(b): izf'k{k.k vkSj lR;kiu gkfu
                  ¼lh,u,u½                               ¼balsI'ku V3½
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rkfydk 3: izsfltu&fjdkWy vkSj F1 Ldksj ¼CNN½

oxZ izsfltu fjdkWy F1 Ldksj 

cSDVhfj;y LikWV 0.87 0.95 0.91 

yhQ dyZ 0.51 0.76 0.61 

yhQ jLV 0.65 0.93 0.77 

LoLFk 1.00 0.56 0.72 

 rkfydk 4: izsfltu&fjdkWy vkSj F1 Ldksj ¼balsI'ku V3½

oxZ izsfltu fjdkWy F1 Ldksj 

cSDVhfj;y LikWV 0.98 0.96 0.97 

yhQ dyZ 0.69 1.00 0.81 

yhQ jLV 1.00 1.00 1.00 

LoLFk 0.99 0.94 0.97 

 fofHkUu çLrkfor e‚My¨a ¼lh,u,u vkSj balsI’ku oh 3½ ds çf’k{k.k] ijh{k.k vkSj lR;kiu lVhdrk ds chp
rqyuk dk fp=e; çfrfuf/kRo uhps fn, x, vkadM+s esa fn[kk;k x;k gS A

fp= 13: ikjaifjd lh,u,u vkSj balsI'ku V3 ds chp rqyuk

ikjaifjd lh,u,u e‚My dk çf’k{k.k] lR;kiu vkSj ijh{k.k lVhdrk ¼,D;wjslh½ Øe’k% 94.31%,

93.18% vkSj 84.78% gSA blds vykok] balsI’ku V3 ds ekeys esa çf’k{k.k] lR;kiu vkSj ijh{k.k lVhdrk
Øe’k% 98.10%, 97.67% vkSj 96% gSA

fu"d"kZ

vkM+w ds i©/ks esa j¨x dk irk yxkus ds fy, Lopkfyr Mhi yfuZax vk/kkfjr e‚My fodflr fd;k x;k
gSA vkM+w ds i©/k¨a esa vker©j ij ns[kh tkus okyh rhu vyx&vyx çdkj dh chekfj;¨a dk irk yxk;k x;k]
t¨ fd Øe’k% cSDVhfj;y Li‚V] yhQ dyZ] vkSj yhQ jLV gSaA bl 'k¨/k ds fy,] geus n¨ vyx&vyx
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MsVklsV ls Nfo;¨a d¨ feykdj ,d cM+k MsVklsV cuk;k & ,d d’ehj ds xzkeh.k {ks= ds i©/ks ls Lo;a ,df=r
fd;k gS rFkk nwljk geus vkWuykbu  lz¨r ä ls ,d= fd;k gSA bl rjg LoLFk vkSj laØfer vkM+w ds iÙk¨a
dh dqy 3014 Nfo;ka ,d= dh xÃaA bl dk;Z dk eq[; y{; vkM+w ds i©/ks esa Mhi yfuZax e‚My¨a dk mi;¨x
djds chekjh dk irk yxkuk FkkA bl 'k¨/k dk;Z esa fofHkUu rjg dh chekfj;¨a dk irk yxkus vkSj oxhZdj.k
dh ,D;wjslh d¨ c<+kus ds fy, ikjaifjd lh,u,u vkSj balsI’ku oh 3 dk Hkh mi;¨x dj rqyukRed v/;;u
fd;k x;k gSA çLrkfor rduhd¨a ls çkIr ifj.kke vR;f/kd vk’kktud rFkk lVhdrk esa lh,u,u vkSj
balsI’ku oh3 dh ijh{k.k ,D;wjslh Øe’k% 84.78% vkSj 96% FkhA ,D;wjslh] fjd‚y vkSj F1 Ld¨j tSls vU;
ekinaM¨a dh Hkh x.kuk dh xÃA vr% fodflr e‚My Ñf"k ç/kku ns’k¨a esa mRikndrk c<+kus esa rFkk j¨x¨a dh
çkjfEHkd voLFkk esa irk yxkus esa cgqr gh dkjxj lkfcr g¨xkA Hkfo"; esa vU; i©/k ä esa Hkh bl rduhd dk
mi;¨x fd;k tk ldrk gS ,oa vU; Mhi yfuZax e‚My fodflr dj ifj.kke dh lVhdrk d¨ c<+k;k tk
ldrk gSA ;g rduhdh fo’oluh; j¨x fu;a=.k ds fy, mPp laHkkouk,a Hkh n’kkZrh gSA

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

Alphabetically sorted terminology in 
English 

o.kZekyk vuqØfer fgUnh 'kCnkoyh 

Artificial Intelligence Ñf=e cqf)eÙkk 

Automated System Lopkfyr iz.kkyh 
Data Augmentation  MsVk o`f) 

Deep Convolutional Neural Network xgjs n`<+ raf=dk usVodZ 
K-mean clustering k&vkSlr xqPNu 
Nearest neighbor fudVre iM+kSlh 
Neural Network raf=dk usVodZ 
Precision Agriculture vk/kqfud Ñf"k 
Preprocessed iwoZ&lalkf/kr 
Training Accuracy izf’k{k.k lVhdrk 
 lanHkZ
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