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faftrr &= § awa fawuor & fao f3fed s99 9T (Digital Image processing) STTSRISTIH
SURTT & T H YhS TIAT & | P & el a S B O], T B bAl fFEE & g
BT (STREIE) HER-SeRd ST 5 Aeayel ares fGar 21 39 TR § @t S il
foFe qEaTe Yot T U WEREY YEId € | TEd Reed Jieiergy &l qieor Tu_ue FlinEr
T SYANT Hh [har T B, foras ooy 98% gfsterr gt iR fasfad e 389 2ede
T 95% TUET FEHAT U &5 21 39 IR § HY & ¥ Rfreq e wafin & wed iR sryar
& ATIT W AN Hisd [haT T & oF & P & d ffted a9 dafiT & ST 9 9w
STonTT, i TR wH@ Jau STfS | IRYRS TIaa & gaet o fiea sae TafT qadre fafe
AYEEl H AT W qAE AR HH JHS GG &3 © | T8 THAT (I9hdl) U & § HI 3R
ERIE Q& FIEURIGRI (applications) F&dd bl Tl

Abstract

Digital Image processing manifested to be powerful tool for successful analysis in dffierent areas
and fields. In Agricultural sectors variables like quality, canopy of item are the important measures
for the farmers. Thermal imaging, fluorescence imaging, hyper spectral imaging, and photometric
(RGB) feature—based imaging are examples of imaging techniques that have made important
contributions. In this paper a proposed system prototype has been tested using ANN classifier
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
Processing in agricultural area such as Identification of Nutrient inadequacies and plant content,
Fruits quality grading, sorting and inspection, Object tracking, land and crop management. The
examination of the dffierent parameters manifested to be precise and less tedious as compared to
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conventional strategies. The study presents a concise study of some of the current Digital Image

Processing applications in agricultural domain.

ger o= : fefored ghw oratE, e 9iEe, wad gee, ereuedd i, $iY |

Keywords: Digital Image processing, Remote Sensing, Crop Management, Hyperspectral

Imaging, Agriculture

1. 9=

up Fefegaeer # i (Agriculture) TH
Teaqul fewm & S @l & g stasas e
3R U7 YeM &l & | FaER R faeme &
g H yid 4 P & ¥ uh R wifd @
&1 gI Ut & e F faftrer srarEl |
AT YOl I SUANT ek HiY @S hl &HAT
1 foR frar &1 3 & | 97 ® faem eiR
Eifead ST T2 WG a6l & | AR, HUX
T ITANT TETAT (automation), FfiTeRToT, fagrst
JUTTEl (expert system), [RHTE FET (Remote
Sensing), TIETH (GIS) FRET FTHUN MR
FY IAET W Fe@qol fased o & fog fof
que gomel 9t we & fow fear o T
T e & H e 321 ol SR Rere afeT
P ATEYE H Y w9 " HY T &
el @7 Sugaaar SR 9w wfaegartt enfe &
& UFh "yl g e § | fefivea e
JIETET (Digital Image Processing), A o=
(Machine Vision) 3R W EEE (Computer
Vision) faft=T ufshamd & fepr Swamr w@anfaa
YOG &0 I § S (At Igal &l gfd
& fau forar srar 21 iy fosme & g ¥,
T [T HRGIIFe F9T hl B B <l
T 3R 39 YR & & dgdr F fhsm ST G
T -0 SEET ST w9 ¥ fawiad g
U R STHTIRYT YR ST A7 W@l &l R
SifeR T T FHTSHSRAT T ITT @ g0 T

FT Th FdWeHd HER a1 o1 9 | AR Uh
P B AT <97 2 EE @ 70 gfae
ST Gt W R ¥ | I=T SUS SR OrET &
forg, foram faftr=r yar & wEel § & Sugw
Wl TR el wawl B 99T B & | 3T Bl
0 Tl & forg fasiosar & fau st afemd
TR T SATALIHRAT BNl & | HT & fow JwT
IS ) G 1 e ) Mk 1) e X e | Cll e
% gaE | el F ¢l 21| Bid A9 (Image
analysis) P TEISH & IR-faATeRTd ST &
fou us gl Suwr B, S e AR W
FY g § SuA fEar Smar €1 st
(Images)ﬁqﬁwaﬂe{%mﬁﬁamﬁm
T g @ At fefvea o9 & faw o
[1] Frre far | ftea sawr fasesor & a9
Heqol AT I29T SR TR-fammereerd fasarmor &
f zaer emar B UH IUET E S T dad
e Bfed@ hW @& ST B Ghd & A
TIERS (SMESTR), TR () TR X 39pmE
YUASEAR) S AT W O GAIMET Y Gebl
g1 Uk f2frea ofq uh @R & S #gR W
o7 & foh =6 Heamell & oty § gea faar m
T o Fogey q9sr @Rt 21 UH A UF 2
RN T, £(x,y), T& x AR y WH P
(spatial co-ordinates) g o sH° i%rg WG T
TS H T a1 dgar F1 TR R off feans
(x,y) W #T yaiadr & & & FAET A0 E |
gfe & T U F AW (amplitude) 3T FESTH
(coordinates) Ty Hifyd oY saq ‘TﬂTﬁ%, ar
TS &l F2fTed 2o #er orar © 1 fBfted s
&% THERT & U f2fTed wge &l Srasgehdn
g 21 fefvew zo9 dafET & adt & U
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oifya der e et 81 9% ad (element)
fafire =9 SR e AT &1 29 at @ A
g, f o a1 i (2) Fer AT B

2. Qe qIE :

‘?TE':%F{, TH.T Ud 3qd arerat (Phadikar, S. et al.)
B3] ¥ o & fafe=r dref @ gfid T W
el ST it @ SR @ aar @ & o
Uk SAE Higd oid &l [ e &1 gt
qrell T THS BT HFILPT B BT TN Bl
P B [0 S0 b, THS fTHe qomelt
SUART Heeh AR e o ) S |Hg u
*® GHET THS A dRNET OF B ST Fb
T IO FROT & o0 I fhar 2

3ThT T2 37 T etal.) [4, 90.5% T FolhdT
® Y ARSI TEReH & a9
FT FY, TR el & U um W &
I H I IR Bl [AITATST Bl START B
BU AR AT YRl difihd & & fog @i
AT 3TR 30 TR deheih! &1 SUFT fohar |

F3IAT T2 A (Kuo et al.) [5] THATH .
fawrr fasfaa feo o 2, S 45 9@Ed sE
T WAl F ATl Bl TEdN B & [T G
H AeE § BAGl & T, THE ST dfer aw T
fasroaret &1 ST wX I faEntaal & S
FT & 3T 85.02% I Tlhal T i £ |

ﬁqﬁ?ﬁ U< A (Sumaryanti et al.) [6], CLE]
FH H, TEd & RS B TeEN & U, 9R
AT, B&-UT AR A qEe Giaarsti & Sqan
A BT TS @ ard dere GRATOT qfer
g URNRST & g&ae @l e 96.6% &t
TIAH TELOT HhdT BT @bl | JBIIT
TS 3 (Zareiforoush et al.) Tt fasroarstt
R AR #d g e aEa & an STaT-SteT
T & TonEE R & U TR AerRites
qhIh! 3R HGLX gfee &l o i, AR TUAU
T 98.72% I FIHAT & T T qHADI &
WWWWIWWW(KambO

and Yerpude) 9 T9 YR & STEHdl 9rad
Ffhd H & (T T HUACT FAABE
HeE F EUHS [GQUATST Bl SUANT Hd 5T Tk
AT G0 gftesror gEattad foa, fed 79% @t
Y FERdT U B8 |

R ATl Ud S @it (Piyush Chaud-
haryetal.) [7]%@@&%@‘}@@@%
T IHN HA gY g wie fEhe & fag
Uk UAIRST T Yo fhar | 39 07 § YCbCr,
CIELAB, HSI 3R Bl &I & Y9G & 999
% NN WHAY T B GEE U e e
T W ANA B SUENT R ST & fag
fopar Smar 2

Tlﬁ'q P wd T& e (Yunseop Kim
etal.) [8] 7 ATACE TEX <d® & o G
TRIREH, AN & JA-23H S-Hhies AT
i & fou difedar iR uRadsia o R
Mgk Rarg gomelt W Hm fReT &1 AR
3R AT (Chaugule and Mali) T T R MR
%! FASIuarsl W R #d BT 3 (I1Ea) &
SIS T M B & [T Ueh AR Heded o
ekl Teh YOIl o1 T&ITS T@T | TR bl Flehell
88.00% Y, T 74.02% T, 3R T 3R SMHR
T FATAT 89.00% FEATTAT GO T SUANT Hieh
WWW&TI#TQEBW(KongetaL) [9]
T~ ®UT 220 fI9UoT H HeE F =@ &
de @& fhel @ qeam & fau fMehe-stave
i &1 PLS-DA, SIMCA, KNN, 3f¥ SVM &
g AP AT & TH BH BRE TENRIT B
YA fekaT T o | droereg-fadees fasauer i
FUATT WA | AT D SAMBT AR qrrEoft
¥ H 80% & 3fers qehar U i, S e,
THAUH 3R STRUE HEd ¥ 100% Gerhar qred
Bl | HAA TA. WA TG 39 qnedi (Kamal
N.Agrawal et al) = ZHST GG feed &1 IwmT
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A BT WA 1 I Gfshar sl g&ard {3 |
5 e SAMLRT A9Ee iR 11 SR afed agd
¥ 16 T IGANT YA GUFITET fagelwor & arg
fopam T B, SN WUdaR & U bl ST
& T SuaT fomar T B

8. Y & H TENe ST Il qeE
JUITCl & S AU off 36 9T R BT B
% T 9RT & g (Need of the System)

qd ¥ Uil S & ST SdTe hais
FN AHAT AT 6.5 faferas R 21 H
T & ST o, Sareet & fau, f2fifea o9
TG, fIaRa iR FHHIaR HEfET HPgesme
AT B HH BT AT & | AH-o T ST
w9 ¥ foiaa et wdl &, oo, Sfaew gare,
FT AT 9T SR Il W STETERI qR 2T
M TET T AlMh AR Afdeh qF B TR
feaT ST | | Y HT qEA e AN Uwl bl
fafaerar & Tea B B0 ST URT i e
T AT T &% Ie9T |, BF AW AT qebeieh
T IYANT Hleh WA Uil [ohe q&arT JoTrell
F g w2 |

4. JEAEA JOTH (Proposed Prototype)

AT ST Il [ &l 8d™ U JhR &l
BT Ted S ieRr & forad gomedr e
T2 fagiuaret & SR R et a1 fafe= sFe
H YA FH § GEH T | WErad ST o
foheT e Yol 22rie & Biadt & qd-garferd
Tl & IR 3 giaemeit & MR W
TRt eae (MR =Ra edm,) & Ferdar
g ol & afiea w2 | a8 dererEy fate
ST Uil W YEd e H g T

4.1 FM AT TTaE (ANN) B FW
AT B?

FEM AR Jeam Uk Yo & w9 A aEd
T | 3Ye REa SR d9Y & w9 H B

I HAT & | TAH IS B STb qaad AR
F 1o AT ST ® (7 AR U i e @
T B b a0 HEM dEeET Heas g TR
fpT 9= At e 2) )
faf= =7 S TuAue T AR ®
1) 999 98 AMHRI & IAYE TR H BiS
fopar ST & 9 39 feE WeR H g
HA B
2) A WAl & I & ATHIY YA® IS Pl
JAAE T § 97 Y& B &
3) a9 ®l AfRTT & F O FA & d18
Yo YC § UH qAUe WA A &
4) 9IRT I BT AERIT HF™ H TIEIART
fopar S
5) ARRIT B I8 MeiRa &ar & o B
frpfor & forg @ & 2" & aiha HE
Bl
6) WA ASYL & & [T SHAPLYE @A W
URAHIT BF AT FAT &
7) 31 a9 B FEEf fRar S g, SR
(e H HH B & [T ALY &I A9H
yaia fRar S ®

Input Hidden

layer Ot pul

layerish laver
r/

Weights Nodes
e« 1 FE s 929% @ aregEar (Architecture)

4.2 3T UL (Data Collection)

Teh I Uil BT 2er™e s @ 15 fafve
I R AT fRE anfae ®, SR @ w9,
ST T IO 26T e, ST, BT ST Sl
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T g [10] & faf=r &= & @ oij 3
A € | Bl @ HEEd BAC B IUANT B
e forar T &1 AR famfea 2o # @
10,000 for=r 21 ww P afen & st &
FER H & [0 TH T T A JRYH A
IYHIT FHT TH Hedls IHST AR fHar T & |
TER FJuET (25 THdr 5 TH) SiHRIT
T HIAET B B ol T E | a o
YA B AT HiERT B B T fow TR
Y BT Hl T GSd A &l STINT
forten fomam T 2

4.3 WANAT S T 92 Ot &
LEED (Methodology)

L TG 1 e ] e o | e i e 2 o o B e
g [8], S8 AT UGN, THA TG, T
YHIYH, BIER TFASA T FTahhaT |
TN BT TH YR qHemar @ g (Ree)

T THEEITE / WRT : 999 Bd 9
[ERAT AT FA & AT FH [T -t 94T
1 AfeErEer fRsT AT & iRk =T TR &
o i T W Ty veaH & faw S tewe
FN AETHAT BH B |

T WA ;T B N §
AMAR W JFATGE AR (Noise) N T FHT,
SRR e #t e &1 qErg w0 AR
gfafat B qE FT A ¥ | R 9w
T A WA FH WA TG B

TAA |UAASAA : |UAAS AT TAA &t
fafte= ot & T < ) 3w R &
TROMH S WRT & WS I & A AgFd & A
T A B FAR B E |

BRER TR ¢ 3W WO § @R e
FAEE AR AER FEERT & AR R
3R Yea T AT |

FAMATRHIT : A Al TROT |, T &
gff (Train) IR wEroT (Test) FRam STm %)

FAS TS

7
ELER i

fr=:2 @it ST Ui gEE gt & adid

5. HT | HIY AR AN e FrenRisat
JTeRA 313'9'@'“ (Applications) :

IS # TS TETET & W SfR yWa
fdveror, afeha AN, Tl WANT AR HU
& [8] # 39 SUART BT aF fhar ST wehar
T UAE &F aqr ar e o R e @ |
fefSted 2091 g desle & | grer o
e T H G BT & | A BN 2 WA H
T T T | TH @S H F AT H THT TG
& fafr= SFwEr w @=t @ T )

Wi AREe
fre : 3 TSTE-gIERT @I [T 2022 F 9RT #H S 30
fafera-re @ wga # 97T B qHd &
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FN AGEEE § FYR AR AqAA 3fe
TERIRal it Seeai &l T HLal
%[9]:
1. TUET ORI, Bl 3TN a9 Bl 9B & [T |
2. I YA & & O A= & fog |
3. T R Y9I & &7 SR 9T T |
4. T AT & (disease ffaccted arca) T
T U & % o)
5. 9l 3R, fafaear SfiR SR @i &
form

5.1 FYEX AR AMA e FrEnRIRal &0
AN FY & Frfarad &= |7 fRa S
[T & (e |ae) ;-

T) W Tl ! STGATT bl et A qie &
el ¢ que ol B HEr iR it & fafie

ueTet T UEIREH T WATET P SYINT HH
el &G B ARl SR &= § U S g |

o) wa W AET JoEET, B BB AR
e ;@ gerel @ B @ guRd S
AT T & T, oI HY St & antietor
% form, 9o @fir o fefSea ga9 wafdT
IUANT foRaT ST 2

) axg IR, & AR WA JgAW : Te
T S ST 7 fI9e ueniien SR Wrmfs
AT YOIl (STTSTE0H) 0 SUART fohar S & |

) AW e : 3EH e ataT die feeaes
T ITANT ¥ HEA Al & (oI ITANT fohan
YA fopam Srr @ SR fRHEE & foo A
T 2ash w1 YA fohar omar ¥

| Refter sreR = |

/ e aife pe R |

U

2R, TR Few |

faT : 4 ?}7"@' 7 f3foee 99 FIRRT 9T STEnRT 57317?7?7 (Applications)

6. qROTH AR ==l

ISR R I AR e et b B R GEAT
I % THA @ W fopar a7 21 9aE vE,
FE TUERT TARET AR [ Sede W
AR B 2 | fRY 2o faepfad 2erie W Smes
FH H TR 19 BEE MR T2 um HEm

A weash (AT Hede) Uk HFFLIEd Aisd
T I 9Ha qiask § dEer HiTEst & wm
H B AUD Bl ThA BT & | TIAUT FATABIaR
(TuEe) diEs T UIREE B SYET i &
S AT ® O G R Ghd § - a1 UF
o § dg g © - 99 d U IS U B
g1 9% % i wifesEm e aEfT &
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foT U Sgd TuTdr SUBROT AT & | SE YR
W JE FATT &

TUAUS  FATTHGIAR (ANN Classifier) AR
A I A% e qga qorer | drid
T 3R 98% 3 T 3R 95% TL&I0T Felehal
N IAET HAT &, ol B FHpEs dAa &
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7. F ¥ e 399 TR & gy

= fel, [10] fefted gos qrafdw fafv= &= o
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(v) fagermmEaes @ 99 a&gel &1 heT &
ELRERICES (imperceptible) T&f gl

() A TERIF 3R AT : U o) TER
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(W) Yot &1 HAFAH : AT H BT a&IRA B
AN T & forg |

T eqar T ¥ wegrael e (R 4) uw
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o 6 : @rTT ST SiEd e 9T UOAUT FAGEER B TEIT

(3) =9 veAH : U TER H aES H gedH
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(%) == Rflaw : o IS H i & &
TAT HH B o

8. Frery

ERTed THeT T qeie Py & & fag qea
FYR o hHad & €7 H Uhe g2 | IH 0
H wEETad ST 9l e qga JTel &l Uh
TIEIETEY YEAIad & | GEad feen Jieesy &
&0 TUAUS FATIGIEY I SUANT Bl (T
T 8, s uftomHeEE 98% WiNeTor wiehar
3R fapfad o 89 2e@e W 95% OdrET
FEHAT I & o | TUAUA FATHBIAT Bl STIRT
e AT FERAT BHR Taterd il fafererar
B YOIl GIeleRy § Agfes &9 4 399
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9. Wiy F fRamd

Al & 1 H, BAR JEIAT HEeH JIeerey &
FERAT I 3T A AT TRNRET & ITANT
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