1399 a5 = A7 6,55 100 oL DOI 10.29252/fsct.17.03.02 sl mbo e sle

31 o8l b wiliseo (o bl g 30 2 99 0L Cawdly (5 ylow Lokl
P9 310 33 SwSS

P8 oy Sl Y Loy dames Tosl ol (6 S M1 o

Ol ol o ars sl Giee oSS (s gy piign 05,5 Ll -1
Ol el o ars sl Giowe olSLSS (iams gy pnilign 03 S (6 5S> (g etils =2
Ot O e prode S5 ol RS0 (ot sy (ibige 03,5 8 S0l Ky =3
(98/12/19 : & gl 98 110/02 :csb s '@,u)

o A

DAle s 5l eslinal b sl go 0ddd 28 5 (slasspe il 0 g oS ol (olew pasdi 53 sl (Bl SESS L5l e ol ) s
33 A B Sl ks 3503, LAB s HSE RGBS (glias a3 0l g8 5 glasyie Ll o 5l el 4y »slas Matlab
Lall g8 ) eslind LRGBS slaas 53 s wsls o olS S 65y olew slaasd ats « LAB 5 HSI RGBS, slalas
il Osr s eslizal Hue 3l HSI (K5 slas js oas K88 s pa slbe oSy w51 S5 g0y ol aasU ot 5 s03l &) s
-4k g {.;wij\leAB Sy glab sl plamil VL 2ds L I 5S sbadlie 4 ol ol &I Slulis 0y 550 Dbl Ol i ) s
Jits w55 3 Sl (olen ST pead (IS o 5 e 5 S eslind Wi a3 sl st ol Kmeans s
el ol I8 28 5 (S el 5586 (K sl a3 el b slapn s S DI Ol et g OLL 53 e0ls bl
S 4o Jol- LAB () slas p3 el &0 [asels 53 Cs 0 W0 eds J 28 5 glas e ol b 5o dd ol el 4505 D00 (sl 5 alizel

.;,J‘J&J_G;ﬁalﬁ@%_ Golow 23S (8l LS o a3l gy aS sls OLES ool Ty @L:;' SSosba g 105,598 594 (s

ezzataskari@uma.ac.ir ol Jy”

17



%&A@\ﬁ)}@fﬁﬁ@%d)ww

O 5 o3yl ol (6, Ke dl e

oo ) G paS mhae ppal (S el S
il SLSG Ll Gles S bl (gl 4S5l
boses [0 55 d] 5305 5 0 pslas LT & O oS 4y s
» 1, RGB K, slas CMOS 5 CCD (sl s
+« RGB polas 5 b, S e olaris sl sl s
Lsd o s B 5 G ‘Rﬁ;uﬁQG);jWQ)y
S Wl sy S pslas AL Glp 5 s sla b
7] aib o Jseme s )8 51 & 5 55 Lol 1 eslizad
Gl 28 55 Lol 5l &8 Ll «l)l ileee S, glalas
woamg b ogie el plas U cer ol odle
5 wbe oedb 3l @SS UGl ) edd S5 Clas
B okl 5 lagbon w850 plubid 3 sl A5
93 b sl b e ol Gl Pl Sl p 3o 3
slas > Contour Extraction 5 Otsu g e s,
oS ff. oo Solbew 4 M 4l 4o o RGB g<3)
Golow @ Vs 4l dpnilons 33 oy 0T Gus sl
ok b ) SIS ol s g Sde B, 53 0
slas 3 OtSU (i isu s, 3l ealizad b oS sls olis o
9917 35 L £33 S s Ao 99/1 35 LRGB X,
5 S8 il e (solew 4 Ve 4l Ol e s
©RGB K glas 55 peas (55l 5 5 eslinal b 0,1Sen
S eslinal b Wol .aastls y ay oS S5 655 Solo oz
e 53 pllae 4D 4 dally plal (g S sl
Oen 5 ite JNO] ey 4y olS S 65 olew
3o Sl (F a5l el | (2011)
adlas 3l Goda L3 S guaids | Calises OLALS Gl 5 S,
nsbas 5T 5 o geas 23l e b5 5 b WO
sblar dadgs ez ¢l RGBS, slas s
5 K-means cuves o SO ol a0l olals
okd Lb ) S s s S eslinal sl gy i
Aoy B laglen ghuail 5 asis s Lol Ly
Sesleal L (2017) OLes s Lls, 10] w218

18

dodie -1

s I e 3 S e el el pU L o
0 L g sl e 0S5l ey oS ol Lol S 0l
et et ass aw b e sl WS Jﬂda s
e L el A G i S
Slr 0ol s GLols 5 Comer A, I3 Xy, KOs
3l Sl siS S i3y 53 1) Olpl H 35S (e
2P O8 Sleaar g bl el S5 A et
ol WS sl e e Al D W SRl
slagban 5 bl 36 cow Er el bl il o Jpames
Contl 5l 5 5 LG Ly ol i 5148 ol il
Jolse i35 & sl ot g lon cpl 5l SOl
S 1 G50 Golew @Dhe el oSl s Shas 55 oS 5 50ous
Q)mejemjhwzﬁ}y gj Ll & g 0 1l oS
Byt fbS el an JNSG ol IS 5 slaasd
o Slogd bl 3 5 A K by 3 LS
sl (L«J ool Sas (olow bSOy g s AL s
Sleely Sl placd 5 2l ke Apd Six Ly S
Ll b gl w53 (0B olew o2l 5l S5k
Sl Cnal Sl Sl oloy cpl 333 5 B0 4 Ll
Clids Cotl Slew W S el WS & [2]
@5 Sy i glaar 01 U8 sl hs S
ol psal Giilsn SST s Sle oedle sl ol
Sl mleo 5 oesle s L 5 Oy oo S Olgen
solas O Ll il s oIl (K (S Sl des
bl pl S S 5 Gode Glaaasiln #l sl 4 0B 5 00
ohe S aslinal 5 G834 lies e [3] o
@I el o3l 5 sl A5l SOSO 5 Sl peile

as S 15 eslanal 50 s cpl yn ayls G3s (g5,slES s

1. Oryza sativa
2. Burned water points



1399 J‘JJD.- cl7 092 clOO ﬁ)LQ—\jJ

DOI 10.29252/fsct.17.03.02

A o 5 o5l

el £ S eslas by ¢l pslas 5 e
oo o 0283 Guios pl 533 S ealin R2013b
b LAB ;HSI .RGB X, slab au 3 & oS

W

Key on - off

Camera location j
e N
> -\l

Lamp head

Lighting space

Fig 1 Imaging system in controlled conditions.

RGB ;3) ‘5‘-\&3 J.ﬁ ﬁj\aﬂs U':'J.L:Ji —1_2

(ol ol Ky aw 3l S5 wl » S RGB (K, slas
SINFS 3 0k w5 lab el Slstal g 5 e
2SSy ke il sy oedd b ) Sl S alS
oo bles 5B G R (S, slaadie 55 Slles ol
w53 ol GSSSS Jals 5 sl 0l eslg Ol Laall
P e N B Gl
5353 Golew laasd plubis o, S cnl s [14] wst s
W ¢L?Qlua:>'=;u¢1_>fjwjm Gl ols Lol d> e
S elS a ko byse (S5 Sls e wies e Sl gl
ol ad Bl Sl eslinal Uy sl eins LS5 5l
Wil ltie end e 4 o)A Lol g Sl
A T i 3l ol sl @ by e ¢S s
o ) @ oS W sl Sl e Sl eslizad L
G Sldas by Ll gl polal s S S8 w0
Solaw gaad asis 4 b 5 0sa3] s Ll

U5 s Gl s sl st 5l el e antls

RGPS WAL QL..';.; 3 9 2

19

SrS maw glad s plad ekl il LSuSS
Pl S s Ol (golen plulis 4 sl
99 580 (o SIS A3 (sl oS (Silew s 3 0k 1k
s (2013) OLes 5 5ot [11] w0l wss
Jts 5l La s Ak s oS ol eS¢l
Slr (Fran ras S35 S gl Al Gl So e
9N ez b p—%))—ﬂ 3y s e eslital s glat (gduazs
5 estid U (2015) Ol,as 5 Slals [12] as ol dw s
Solens £5 d Shuaib 45 (S50 Glaie 5 o san nas SO
5o Lol sl Er Sn K s K5 e
i JES Bt ) sl 650 00 s Slidss
L st el oo S ag (sl s S eslizal (AL
K Sl gl 4 O 3l 5 Sy e i
Bty g ub ey glsal 5 LAB gl
35 4,3 100 5 olS (il pasiis 3 Lol o, S
Fr oS e Slen sl Sl G 5l s [13]
RGB ) slas aw j5 0dd J 25 5 glas 30 = 53 o
Sl 5 b el i 5l eslisd L LAB S

Aol s

b s, 3l g0 =2
Er Sl oSl > Bl i gl 5l S sl
S b g5 S 53w (OLASL Dbl & 2) RIS
120 5 9555 b oy moss 4 yemme (Sla o) 2 S5lS
sl J 8 Ll g ey ol K8 32 il 5 LS
6 455, LCanon S3IS 3CCD  Jkows s vy
wb 8 e sle 50X30%30 slel L SEUI 038 (S
Sy cwad P.GT Jue CFL oV G (lyls oy S
Aol sl el a8 2 (SsdheAL L



Fig 2 The process of image processing in field conditions; a) The red component of the image; b) Binary
representation with noise; ¢) The flattened image of the first step; d) The flattened image of the second step; e)
Binary image with noise elimination.
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Fig 3 Processes for image processing under controlled conditions; a) The red component of the image; b) binary
image with noise; ¢) Pavement image of the first stage; d) Pavement image of the second stage; e) binary image by
removing noise.
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Fig 4 a) S component of HSI model b) H component of HSI mode
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Fig 5 a) S component of HSI model b) H component of HSI model ¢) Component | of HSI model under controlled
conditions.
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Fig 7 Output images of the LAB model under controlled conditions (a), High contrast image. (b), Tagged image (c),
cluster 1 (d), cluster 2, detection of disease points on the rice leaf and identification of those points with a different
color (e) cluster 3.
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Fig 8 The dispersion diagram of different color components for the background area, blast disease, and the healthy
portion of the rice bush in the RGB color space.
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Table 1 Results obtained from the experiment of 500 image samples to determine the number and quality

of blast disease.

Output number of

Determination quality of

Determination quality of

Color space disease spots disease spot disease spot

470 20 0

Controlled RGB 30 480 0
0 0 500

. 410 110 0

Farm Ficéngltlons 90 390 0
0 0 500

360 160 0

Controlled HSI 140 340 0
0 0 50

390 100 0

Farm conditions HSI 110 400 0
0 0 500

500 20 0

Controlled LAB 0 480 0
0 0 500

. 460 20 0

Farm E?A?gltlons 40 480 0
0 0 500

Table 2 Results of three factors of sensitivity, specificity and accuracy of the algorithm designed in three
color space RGB, HSI and LAB

Color space

Image class

Statistical factors (%)

sensitivity property Total accuracy
Number of disease spot 94 93.75
Controlled RGB Quality of Q|sea_15e spot 9% 9574 95
determination
.. Number of disease spot 82 76.92
Farm conditions - -
RGB Quality of disease spot 78 73.17 80
determination ’
Number of disease spot 72 58.82 70
Controlled HSI Quality of disease spot
o 68 55.55
determination
. Number of disease spot 78 72.50
Farm conditions - -
HSI Quality of disease spot 80 7435 79
determination ’
Number of disease spot 100 95.83
Controlled LAB Quality of disease spot 98
o 96 100
determination
. Number of disease spot 92 91.70
Farm condition - -
LAB Quality of disease spot 9% 95.65 94

determination
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The purpose of this study was to evaluate the image processing technique in rice blast disease detection in
field and controlled conditions. Using MATLAB software, images taken from field and controlled
conditions were processed in three RGB, HSI and LAB color spaces. Then it was extracted by the gray
area intensity profile, color properties, and threshold value for background image removal. After
removing background in RGB, HSI and LAB color spaces, disease spots on rice leaf were determined. In
RGB color space, by subtracting arrays by test and error, the blast patches on the leaf were separated from
the rest of the image pixels. Hue was used in the HSI color space because this component was
independent of light intensity variations, so blast blot identification was performed more accurately than
the S and | components. In the LAB color space, the Kmeans clustering algorithm was used to segment
the images into three clusters and was displayed in an independent cluster after labeling the image of blast
disease spots. Finally, in order to determine the performance of the algorithms designed in three color
spaces, the sensitivity factor, specificity and total accuracy were tested on the basis of the perturbation
matrix for 500 image samples. In field and controlled conditions, the highest accuracy in detecting blast
blots in the LAB color space was 94% and 98%, respectively. Overall, the results showed that the image
processing method can be used to detect rice blast disease.
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