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Nfo fo"y'k.k vkj e"ku yfux rdund Fjk 1k/k ck;kekl dk vueku
rut fedk] vydk vjkjk*] Bnhi ekjokg] e.e; ji,o vkj- , I- rkej
vib Ih, Vij&Hkjrh; —Fk B[ ;dh vulu ILRku] ub fnYyi-110 012] HkjrA
ikirs tu 2020 Lohdrt tykb 2020
Bkjkek

ouLifr ck;kekl *k) ckFfed mRiknu dh x.kuk dk vikekkj gA ouLifr QukVkbi d fy, mPp dk; {kerk okyt
kyh 1 rktk ck;kekl dk vkdyu egRoi .k gA rkk ck;kekl ekiu d fy, ikjifjd Quivkblix —f'vdk.k Ie; u'Vv
dju okyk] Jelke; vk fouk’kdkjh gA vktdy cfrPNk;k fo™y'k.k viekfjr ouLifr QukVkblix cgr ykdfc; gA
ritk ck;kekl d vidyu d fy, viddrj dyh ivgutih {i=Qy dk mi ;kx] =" ¢frPNk;k;k fohvkd, 1% I vuekfur
djr gA geu ifjdYiuk dh g fd ohvkA, I ¢frPNk;k d , dkdh vidyu dju d ryuk €] obvid, I vij ,uviAvij
beftx d 1;& mi;kx 1 rkek ck;kekl dk viekd k) vueku yxk;k € Idrk g] D;kid ikuh dh ek= dk rktx
ck;kekll 1 egrod.k ciiko gkrk g vkj bYK& M &, u VKA wkj# {k= 1900 nm 1 1700 nmi d fudV rd dk fofdj.k
ikun dk vo'lifkr djrk gA bl vé;;u €] ukukth n'ke[k Iyl QukfeDN BVj] VkAR, Vij&VKA, VKjVikA] UA
fnYyt&12 e LFkfir yhekvd Bfosk dk mi;kx djd ofvid, I vij ,uvkAvkj cfrPNk;kvk dk ,d= fd sk x;k FKkA
bl vé;;u e VLV dl d :i e foftkiu ueh oky 8u d ilk d fy, onvid, I vij ,uvkAvij cfrPNk;k;” ok vid—r
dj fy;k x;k FkA ¢frPNk;k fo'y'k.k d fy, eV yc 1,1Vo;j ilLdj.k 2015ct dk mi;kx fd;k x5k FikA nk
GfrPNK;k 0;Rilu ckpy™ VFkkr ohvikA, I 4VISk GfrPNK;k | xhu yhQ ckik'ku 4GPRY VKj ,uvkAvkj cfrpNk;k |
x eY;@rhork tIMGV&NIR: dk eryc yiQ Y'k oV iLF: d i e rktk ck;kekl dk vuelu yxiu d fy,
If[;dh; eMy dk fodflr dju d fy, fd;k x;k FA cLirkfor —f"Vdk.k I rktk ck;kekl vueku dh dkQh vPNh
of) gbA

"londreht gjh iU vuikr] Nfo fo'y'l] ,y, QMY ;] xj&fouk’kdkjh Quivkbfix] ployA
Bhartiya Krishi Anushandhan Patrika, 35(1&2): 67-70

Plant biomass estimation using image analysis and machine learning technique
Tanuj Mishra, Alka Arora*, Sudeep Marwaha, Mrinmoy Ray and R. S. Tomar
ICAR-Indian Agricultural Statistics Research Institute, New Delhi-110 012, India.

Received: June 2020 Accepted: July 2020
ABSTRACT

Plant biomass is the basis for the calculation of net primary production. Estimation of
fresh biomass in high throughput way is critical for plant phenotyping. Conventional phenotyping
approaches for measuring the fresh biomass is time consuming, laborious and destructive in nature.
Image analysis based plant phenotyping is very popular nowadays. Most of the approaches used
projected shoot area from visual images (VIS) to estimate the fresh biomass. As water content has
a significant effect on fresh biomass and water absorbs radiation at near infra-red (NIR) region
(900nm to 1700nm), we have hypothesized that the combined use of VIS and NIR imaging can
predict the fresh biomass more accurately that the VIS image alone. In this study, VIS and NIR
images were collected using LemaTec facility installed at Nanaji Deshmukh Plant Phenomics
Center, ICAR-IARI, New Delhi-12. In this study, VIS and NIR imaging were captured for rice
leaves with different moisture content as a test case. MATLAB software (version 2015b) was
used for image analysis. The two image derived parameter viz. Green Leaf Proportion (GPR)
from VIS image and mean gray value/intensity (MGV_NIR) from NIR image were used to develop
the statistical model to estimate the fresh biomass in the form of Leaf Fresh Weight (LFW). The
proposed approach significantly enhanced the fresh biomass estimation.
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1Lrkouk
ouLifr ck;kekl "k) clFkfed mRiknu dh x.kuk
dk viekkj gA ouLifr Qukvkbi d fy, mPp dk;{kerk
okyh "kyt 1 rktk ck;kekl dk vkdyu egRoi.k gA
riek ck;kekl ekiu d fy, ikjifjd QukVkblix
—f'Vdk.k Be; u'V dju okyk] Jelke; vkj fouk’kdkjh
gA vktdy cfrPNk;k fo'y'k.k wkekkfyr ouLifr
QukVkb(ix cgr ykdfc; gA rktk ck;kekl d vikdyu
d fy, vikdrj dyh Vguth {=Qy dk mi;kx] -’;
GfrPNk;k;k toivid, 1% I vuelfur djr gA geu
ifjdYiuk di g fd ohvi&, I ¢frPNk;k d , dkdh vkdyu
dju d ryuk €] onvkA, I vij ,uvkAvkj beftx d
;& mizkx B itk ck;hekl dk vigkd ") vueku
yxk;k € Idrk g] D;kfd ikuh dh ek= dk rkex
ck;kekl ij egroi.k cko gkrk g vij bYK&JM 4, u
VKA Ajit {k= 1900 nm 1 1700 nm¢ d fudV rd dk
fofdj.k 1kun dk vo’lfkr djrk gA bl Vvé;;u €]
ukukeh n’ke[k 1ykV QukfedDl 1Vj]
VIAID, VIj&VIA, VIjVIA] UA fnYyt&12 e LFUfir
yhetvd Hogk dk mi ;kx djd ohvid, I vij , uvidvij
GIrPNk;k;k dk ,d=fd;k x;k FkA bl ve; ;u e] VLV
dl d :i e fofklu ueh oky &ku d ik d fy,
onviA, I vkj ,uvikAvij cfrPNk;k;™ dk vid—r dj
fy sk Xk FkA ¢frPNK;k fo’y'k.k d fy, eV yc 1,Vo;]
1ILdj.k 2015¢h dk mi;kx fd sk x5k FikA nk gfrPNk;k
0;Rilu ckpy”™ VFKkr ohvkA, I iVISH ¢frPNk;k 1 xiu
yiQ ckik’ku IGPRY kj ,uvkAvkj ¢frPNk; k I X
eY; @riork s{MGV&NIR: dk eryc yiQ Y’k oV
ILFE d -1 e rktk ck;kekl dk vueku yxiu d fy,
If[;di; eMy dk fodflr dju d fy, fd;k x;k
FikA cLrkfor —f'vdk.k 1 rkek ck;kekl vueku dh
dkQh vPNh of) g;h A
ifjp;
pukrii.k 1;koj.kn; 1fjfLFkfr;k d rgr] rth
I c<rh eluo tul[ kifj=";k dk Tkeuk dju d fy,
dkQh cgrj Qly fdLek dh vko* ;drk gkrh g 4Yked
.,V vy 2009 ifLvdyu ,V vy 2007+A —'% oKkfudk
Vij ulfr fuekrkvk d fy,] pukrti.k i ;koj.l; fjfLRdr;k
d rgr Hfo"; e —f'k mRiknk dh ekx dk i1jk djuk Icl
cMh pukrh g fic 1Eek] 2003tA bl ¢;ktu d fy,] ¢zih
y{k.K d 0; ofLFkr ek=k fu/kkj.k ;k viuoki*kd d fo*k'k
%vdk dk fn, x, okrkoj.k e Bgjko vko®;d gA ikni

QuikfeD ] 1kekk di of )] 1kék dih vi—fr foKku d ¢n*ku
d viekkj 1j] "kjhj foKku ij coah ykKk sk 1kek o
fo*Kkrkvk dk vé; ;u g A yfdu bu y{k.kk d 1kjifjd
eki dk gkFk I ;kn[k dj nt fd;k thrk g th u doy
vitd le; yu okyh vkj Jecélku g] cfYd cMh ek=k e
MVKRV ckir dju e Hh =fV gk 1drh gA blfy,] fiNy
dN o'k I ¢; u] IVhd] ;FikFk vEkj rio QukVKbGiX 1j
dfler fd gA bl ¢lx e] mPp&cokg {kerk
GIrPNK;k kiQjed ,V vy 2009 itkullu ,V
vy 2009 dk mi; kx] ouLifr of)] fodkl] *kjhj f@;k
fokku] mit] 1 Dcfikr dA QukVkofid ekinMk dk
fudkyu d fy, fd;k €k jok g rifk vigkd €iVy y{k.k
d Vighkj 1j 0;faxr ek=kRed ekinMk dh ey eki db
th joh gA ouLifr ck;kekl] dk;kRed 1 ;= tho foKku
vkj fodkl fo’y"k kdwve;;ue d egRoi k Hfedk
fulkkrk g A ikék dh of) nj d BkF ') ciFifed
mRiknu I ;= ck;kekl d viékj ] fuekkfjr fd sk &krk
gA dyt ivgutt d LoPN otu dk mizkx mit d
BkF& DRk ck;kekl dk vueku yxku d fy, fd;k tkrk
g 4jVj vkj ukxy 2000% fudYl vkj ,ufDoLV 2002¢A
ijEijer ck;kekl dk—f% Qy ueu d Hijired eY;kdu
I elik trkg A ;g foftk cgr le; yu okyt] Je xgu

vkj fouk*kdkjh g A bl ¢clIx €] fMfEVy Nfo fo*y'k.k
dk ,d odfYid —f'vdk.k d i e fodflr fd;k x;k
g A ohvkA, I Nfo dk 0;kid ¢;kx dj] vuekfur dyb
{=Qy d jf[kd Qyu d =i e dk ck;kekl dk vuelu
yxku d fy, mi;kx fd;k thrk g li#,yk ,V vy
2000] fetkm vkj elrkuh 2003] xky€fj;u ,V vy
2011] * Je u M vy 2016%A ck;kekl e wkuh dh ek=k
egroi.k gkrh g blfy, ;g rktk ck; kel d ce[k
fuekkjd Vlyhx ,V vy 2008% gA ck;kekl e ikul]
,uviAvij {k= e fofdj.k dk vo'kfkr djrk gl blfy,]
vierk&ek=k dk vueku yxiu d fy, ,uvkivij ijioru
GfrPNk;k dk mi ;kx fd;k €k Idrk g iLVucx ,V vy
2010] QukMit ,V vy 20154 A vri doy ohviA, 1 |
c{ifir dyh {=Qy dk mi;kx dj fodflr fd, X,
10.keku e,My 1 ,dne Igh rkek ck;kekl dk vuetu
ugt yxk Idrk gA 1QVijI ,V vy d vullkj 120164]
GirPNK;k viékj r ouLifr QuiVkblix dih Hfo"; goflk]
y{k.k fu'd' vij MVk fo*y'k.k d mi*; fy,] ¢frPNK;k
¢clLdj.k vij e'fu vidkxeu rdund dk 1;& ¢;kl
gkxkA v b1 Vs su €] ritk iUk otu ILFWe dk
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vueku yxiu d fy, oivid, 1&, uvidvij IVIS&NIRY
GfrPNk;k MVk d I;ktu dk mi;kx djd ck;kekd dk
vuelu yxiu d fy, cfrxeu —f'vdk.k dk fu;ker
fd;k Xk FKA

Lkexh ,o jh{k.k fof/k

dhku dh wfUkzk ok dkvk xck rFk VYX&VYX rkt
20;efu d Ik ékku d iUk d ueu mRilu dju d fy,
dej d rkietu ij futytdj.k fd;k x;kA iflk;k ok
,d gxj e 0;ofLFkr fd;k x;k FRA ukukth n’ke[k Tykv
QukeDl 1Vj] tk—vi&i—v 1 uA fnYyi] Hjr] e
onvid, I vkj ,uvidvij lond iyEuvd th,ech,p]
vkpu] teutt dk mi;kx djd iUk d ueuk d 104 1V
dh ¢frPNk;k; ,d= dh xbA dy 26 ¢frPNk;k yh x;h
vkj cR;d cfrPNk;k e iflk;k d 4 BV 4;kut] 104 BV
gl fthe 3 ilk ¢fr 1V gA vijthch 4jM xiu Cy# dej
dh o.k@el; ¢frfd;k 400 1 700 ,u,e d Bk lond
16576 x 4384 fiDDyH dk ¢;hx ofvkA, I GfrPNK;k;k
dk ,d=dju d fy, fd;k x;k tcfd buxl #InGast
lond 640 x 480 fiDlyt d NiF o.iden; cfrfd;k
900 1 1700 ,u,e d xkYMVKA h&032 , EMOyVIAVAj
dej dk mizkx ,uvkAvkj cfrPNk;kvk yu d fy,
fd;k x;k FRA cfrPNK;k;k dk yr Be; i'Bhfe dk ,d

u 1Qn jx cuk, j[k x;k rifd i'BHide wvkj ilkh
{i=k dk vklkun 1 vyx fd;k &k IdA —f'vdi.k d
tehuh IR;rkeY;k dk fofekek); dju gr] ,y ,Q My
dk rky e’ku dh Igk;rk I cR;d IVd fy, ekik x;k
FKA nk ¢frPNK; k 0;RTUU ekin. Mk ;kuh xiu yiQ ¢, 1] ku

ienitvij dk of wkA 1 cfrPNk;k 1 wij elu x
beIVh MGV&NIR) o ,u vik Vkj CfrPNK;K
ckir fd;k vkj ,y ,Q My dk vidyu dju d fy,
¢frxeu e My e miiknd Rkexh d -1 e mi;kx fd;k
X ;KA &hitvky gjh 1rh k=Qy #;kxhu fiDly ,fj;ki €]
dy irt {=Qy dk vuikr gA ,ethol&,uvk,vij
(MGV&NIR) dh X.kuk d fy, 1fr;k okyh ,uvavkj
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GfrPNK;k 1 ¢frPNk;k fuLinu dyufodh yxk dj dh
xA FiiA eVyc 1,1vo;j hLdj.k 2015¢t] eFkod] ufvd]
,€, % dk mi;kx ¢frPNk;k 0;Rilu ekinMk dh x.kuk d
fy, fd;k x;k FkA ¢frxeu e My fodflr dju d fy,]
MVKIV dk nk Hkxk e fu#i”;rk 1 fotkkfer fd;k x;k
e cf’kk.k d fy, 85% Wkj ¢f’k{k.k d fy, 15%A
eMy fodflr dju e nk Lor= pj %, etiol&, uvkA, vij
vij obvigh vij ,d wvitdr pj by ,Q Miyi dk
mi;kx fd sk Xk FkA e, My d ¢n’ku dk etux ,CRKY;V
IV ,jj be,ihAh vij elé; ox ivkj,e, DAL db
X.kuk djd vkdk x;k gA eMy d fu'tknu dk fu.k;
etu ,CIKY;V ij IV ,jj 4, e, ibdk vij -V ehu LDok;
JJ vk e, DAL dh X.kuk Hik x5k g A
ifj.ke ,0 foopuk
fo’y'k.k d mi”; 1] ¢;kxiked MVKIV dk nk Hkkxk e
fu# ;rk b forkfer fd sk x;k FA ¢f’ik.k d fy, 85
]85% vij ifj{k.k d fy, 15 %;kut] 15%¥A ¢Lrkfor
—dek kd fu"tknu dh ryuk ijEijkxr —f'Vdk.k I dh
xA g] t ¢{ifir dyh {i=Qy d jf[kd Qyu ij viéjr
g li#,yk ,V vy 2000( fetkm vkj ekBrkun 2003(
xkytfj;u ,V vy 2011 fkjjelu ,V vy 20160A
vkj, e, DA vkj ,e, ihA dk of’k{k.k vkj ijifk.k MAVKRY
nkuk —f'vVdk.k d fu'tknu dh ryuk dju d fy, ekik
X;k Fkovkj ifj.lke rifydk 1 e fn, x, gA
fu'd"(
bl vé;;u e] oivikd, D&, uvkAvij GfrPNK;k
d I;ktu d Ik cfrxeu eMy dk mi;kx djd
.Y, QMY ; dk vueku yxiu d fy, ,d u;k—fvdk.k
cLrifor fd;k x;k gA 1'Bkfe AVko vij vxife d
vkl r mnkl eY d vidyu d fy,] ouLifr Hfoh d
,UVKAVKj beltx ikbiykbu d dyufodh dk eVyc
1.9Vo; j e Ierkiod ykx fd;k x;k gA cLrkfor
—f'vdk.k dh e[; fo’krk ;g g fd ueh vo;o dhb
voekky .k dk Ritefyr fd;k x;k €ifd ,y,QMY; dk

rkfydk 15 cP*Hk.k VA iji{k.k MVEIV e cLikfor cfrxeu —fVdk.k vij ikjifid —f'Vdik di ryuka

cf kK ik
fo" ok iijifjd cfrxeu —FVdik iijifjd cfrxeu —FVdik
- Pk vk ij ij Vidijr _Pvdik ij ij Vidijr
Ipdid Vi jf[id B Vij Vi jfiid B Vij
Qyu dk ¢{ifir ,etol&, uviAvij Qyu dk ¢{ifir ,etol&, uviAvij
dyn {=Qy dyn {=Qy

vij,e, Ib 0.31 0.30 0.34 0.29

e, b 27.64 23.42 32.04 24.95

Vi, e, Ib& =V el LDot3j ,ji( e, iMh& efux IV i1V Ljj
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Icl egRoi.k viekkj gA bl vé;;u e fuokj.k fd;k
x;kfd ,uvidvij cfrPNk;k 1 ofvid, I ¢frPNK;k vij
,ethol& ,uvavkj I thihvkj dk mi;kx ,y,QMY;
d vidyu d fy, chkoh -1 I fd;k € Idrk gA bl
—f'Vdk.k 1 xg] & edk viin vi; vukt Qlyk ftud
fd ,d €l vitky{k.k g] d rktk ck;kekl d vkdyu e
0;kid mi;ark gk 1dr gA
fu'd'K
cre y[kd feldk ;g ih,p-M d ke dk;
dk fgL 1k g —Dkv 1] uA fnYyi] Kkjr | ckir Qykfki
dk vitkkj 0;& djrk g A ;g dk;] jk'vh; —f'% foKku
di 4u ,, 1 ,Q% Hk—vi] vunku 1-,u ,Q
,Q@1h, pb,u&6005@2016&17 Hik Befr fd;k x;k RkA
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