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Using Digital Image for Estimating Leaf Area of Rice
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Abstract

Leaf area is an important canopy parameter, which is available in analyzing plant growth and
development. Methods for estimating leaf area can be derived into two categories, direct and
indirect method. The direct method is simple and precise, but more time and labor consuming.
The objective of this study was to analyze the relationships between the digital camera image and
leaf area of rice. Plant samples were collected at 20, 40, 60, 80 and 100 days after planting. The

images were captured at a height of 1 meter above the crop canopy at 08:00 a.m., 12:00 a.m. and
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04:00 p.m. Leaf area was determined with leaf area meter. Supervised technique was used to

classify and calculate the pixel number of images. Finally, the models were conducted in this study.

The result showed that leaf area was consistent with the pixel number as the equation; y = 17.24

+ 0.01x, R = 0.60**. The appropriate relationship between leaf area and pixel number at 12:00

am.isy =-329.24 + 0.012%, R? = 0.86**

Keywords: digital image; estimate; leaf area of

1. uni
v s ol o a1 a
drduisiddgyrorsughavesseine
vy Usealnefinnsdweantuasudndnsiann
FraUsrunn 11,940,227 du Antdusielada
Usemeussunm 193,369 87UU AINABINTS
v o a1 ) -l o
F1alnelunainlandedingemaid e 1l eean
Uszmagidinaudeinisdnaunmaanning [1]
uananfidndllanuddgyneifdinvesnulng
d ) [}
Wesaninuasnslulsewmadmulngifugiun
waraulnedulngiuslnadruduevswdn Tums
v & o v o q v
Ugndrunuasnsazdgniduiuiindrevinlingg
Aanun15iUd suwdasnisias g ulavinle
° ) a a a
gnarun Jadenilamhundszdfiumsiadgivle
a & o o & d w €t
A9 Nufitu e niuRludaudunusnanis
Fupsigvslondtarnisvielavesiey Fedwa
Tngnsaonisiadgiivianlasnandnuaang [2]
7] L J a‘ < o 1 4 aac
Yagtunisiafuivedlufivauisavirldvensds
Vv 1 ad ") ' v v 4 o & 4
aun MM U MTinmeieIesIniun
o &L nkl aa o a _ad 4
Tu Msaunlulagdsmsiunise dnddnsnils
A9 N15TANINB DY LYY N1TAIUIMITINATTLY
Awaenuulngnisigduasadnedaanu N15in
Aundans e ue1agegaveluudaunm

mulnelduuudrasmeadinaians (3] nsin
-

Al

fuflulaensayinladnnasfiainuiiugiunnnin
) ed Al i 4 1 2
wedidady Ao s1a7une THusIuNIn Lashes

[ ar 1] <4 4 L 4’ A 1
YManufeg19veIie vuzAnsTanuilunedeu

rice

1718

[
s

UUI

w_

Jszndan
' r

d <t <l ac L
‘NL{]'ULMQVINﬂ’]iw’l’lﬁﬂ'ﬁﬂ’]i?ﬂwu'ﬂ

Mgaeunniuaslivitanesiesgne

P 'Y
Tuntedeu

[
o

o
a

aa o

d o 4’ } 24 U
Uszuandu q mefafuitlulasldnmdreddvadu

ad o & d Y o4 alv vo
'lﬁﬂ'li'lﬂW'U'Vl‘LUVI'N'E]FJlIEULL'U‘U'VIU\TVleﬂiUﬂ'ﬂN
- o @ v

s wownUagduimalulagnieriulusunsy

= €l N v o s
F']EJJJ‘W’JW]G?J.Iﬂ’ﬁWWUﬂMUWN'}UiSQﬂGﬂ‘Uﬂ‘Uﬂ’li

&
YU ba

[
1]

FuruviRuf lulddsuavazaing a
amrsauldiuR anateeda [4] Tansly
inaflevsuifiufuiilunuuesula (online leaf
assessment tool, OLAT) wuasn 1wl idunnd
91 (gray scale) mmfuﬂ'm“wauqmmmﬁa

o X . -
Uszllunuilululddudu [5] egelsfianu 3515

(v J

MINA

a

fvswaveeladun1e 9 NINNILTAIATDINTY

14
o '

YUNDUNITAO

MddlTadie Ao dewrnAauwiugnn

/]

qunw sasnaun1sidlusunsulunis
fu faiudadianusududedduuusiasmmn
adiamansidnntaslunmsuiuaildanaingne
Tlanusiuduiusnndu aumsiiamnindede
anunsnedutsanuduiudsenintadusing 9 Ay
nsiasgidulavesiivingnltlunisaiauuy
Frasdlunisdvdnavestadodne q Adwade
nmaagdulnvesiiy nsUssgndldaunisiingn’
wuiniimrauandnsfulUluivusaseiin [6] fadu
n1515ui3singussasdiodnuuuusiased
wnzaufigaililunsussanansiuiludninn

1 Aaa W eda LN } <
awasRvaluaaunisainidadunulasainem



i 28 avuil 9 Ay 2563

15815 mermansuazinalulad

Ay Weldiduwumedmiunisussynaldly

Y 4 a
anwiunasmaly

2. gunsnluarisnig

2.1 Ugndaug nv 49 Fadudnlailouas
AugaUsEIIM 80-89 LuALIAT paNABNUTYUIN
70 Juvdaugn (iuifer 102-107 Jumdagn s
noms ludifoady Wnandauszanm 939 Alandy
siols drumuimdenselandthmauaslsalvl (7]

2.2 19napagu Logitech webcamera c170
[8] nunmiiszes 1 wmsindensavy 7 5 9201y
v991U17 e s¥ez 20, 40 uaz 60 Tundagn (Uu
FUNUTDITEETNTIIYLAUlANI9EIRY (vegeta-
tive phase) s¥8¥ 80 waz 100 Tundsugn 1Ju
FIUNUYDITEEENISIRTYAIUNITAUR G (repro-
ductive phase) lntusiavadsvasnisdroninay
wuadu 3 ¥2aan laun 1ian 08:00, 12:00 uay
16:00 Y. WHAYYINIAGIWAINIINNA 4 §1 52

FIUIUNIMNNIAUA 60 NN WS DUNIIAANUEINS

YK 1 ' I -
VDAY (ANDY) VULAWAINAIBLAT DY Testo-545

¢ o & 4 v U v v o
[9] v uianunluvesd1ivivduflsaI e LI
3100 area meter [10] 2.3 M3UsELHUAN NV
L de v < <l ° o 9
wuiluta (FUN 1A) mwitlihanduundayayn
WUURIUAN (supervised classification) lngfinun
& do ' L. a v
WuNA98874 (training area) 1uuTialuvesin

< 1 & v &
[11] (3U% 1B) 91NUULENATNNUNUIDONIINNY
&4 (threshold) [12] vl wiiiean unluves
11uazaINuas (UM 10) wuasdygraunwlv
nateiduniwy1e (binary) (3UA 10) A
° " o a ] & 1
Funnm (pixel) (U7 1E) Tuudiaimdunug
Tuvesim

2.4 N15ATIERaunislun1sysEaIung

& Al v o % ° a
#wunludruneadrswuudiassldlunisesuie

v w v & A av v | aa o
ANMUFURUSTEWINURTUATAIINAMEBRIVE

v '
v A it

wazip3esianuiilulugiaaniisneiu Tnewseu
WigUUsEaNENNT8ILUUTIARIINNSANSUNAN
Fulsvandnsenaula (coefficient of determina-
tion) 138 AN R-square (R) 1 BAUIMILUY

a0y

2294838
white pixel
2024902

269936

E

total pixel =

black pixel =

Figure 1 Digital image processing

steps of leaf area

estimation

1719



Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 9 September 2020

3. nan13fnwwasInsal
3.1 Wuiily

nswdsuuasituiiluluusasszeznng
Wiyiulavestn (Uil 2) wuiiludeny 20-40
Fundaugn (a1s1efl 1) nmssundasiuiiann
92.68 LU 311.47 meeuAms Smaiaiuil
Tuludns 10.94 asraruRiunsdety ¥aeny
40-60 Fumdeugn Sasmsiiuiuitlugedian de
51.19 maaeuiwasety vliruiluiaudy

Wu 1,335.29 msraaufiuns ¥aseny 60-80 Ju

Y - o & d o
nagn dnaitunuiluludns 41.82 a919

40 DAP

60 DAP

a v oqwd d P
LURLUIRATABIU VI'ITMWUVI‘IULWN‘UUL'ﬂ'IJ 2,171.62

o H L. J’ d‘
AIIUPURLNAT WasUte1y 80-100 U Wufilu

'
o

Waduludasfianas 8.47 mmasudiunseiu
Muitluanaaiu 2,002.29 asrasuimng lugaa
919 20-80 Fu 1aiinsiigiulanmeasiulugag
20-40 Fu s uuannefiazios udnedyduln
atasansalugae 40-90 Ju Fududranisiady
Wulannsdriud eazaundsanu udanisiedy
Wulnasroy 9 anauaaidngsseenisieigaiu
msAuWug Uit 3) Tnglussivias ud wasBuda

ey Sueinmsardamihinudaiutu [13]

80 DAP 100 DAP

Figure 2 Images at 20, 40, 60, 80 and 100 days after planting (DAP)

Table 1 Leaf areas and rates of leaf area

changes
Plant ages (days |Leaf areas|Leaf area rates
after planting) | (cm? (cm?/day)
20 92.68 4.63
40 31147 10.94
60 1,335.29 51.19
80 2,171.62 41.82
100 2,002.29 -8.47
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