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Fig.1. A) Rice blast disease, B) Rice brown spot disease
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2- Eelgrass
3- Powdery mildew
4- Spider mites
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Fig.2. Flowchart for several steps of image processing

2okl (saiayida

o3l L3 ¥ JSd 53 pgal (il cilisee Jolye )l sl
Ll 005

o gl gl bas by pgal diej 5l Sy e il
b b silelie cuslie sl o Jlosl 5 (68 5005
HSV 5 RGB (sLsb g5 ;5 o5y cilises (slnailgo oy |
s 0350 5 e (glbcuond 1y (6 S5 oglis 48 L st
Sl 392 () alye Sl cnlpli )l 2929 H (S5 adlie 3 Sy
1295 it sdlnto AND Jloe b 05 o3litsl yygum (500 8%
St b 2)5-0 pgal H adlso pgai 5 LS Coond didoo g ol
suo b plp pgad diej ylie ol )3 & Sl Cansty () (B3l
9 Sl 5l i 29 (0) Jlade (6 S aw L g W3
bl (o bos 095yt jolateds) Jols pgal (2lidy) S5

Sy Lad Jas

S ) s S s hiwd () sl iy 5l Gan
wlag cBd a8 costr oYL cdo b polal o 1) (g)low mMe
sbad 4 (L) aa U (glan ibdids § jasis ) o))
) $Lad yogdle 35 cpl 53 )1y (S ol Sl ()
) bad nl )3 Sy aw Sl 0 ang sl glas ) RGB
e sl 5 HST (055 b o () slaadlze (g
boben Glaceud ang (e 4 Slgn o8 (S5 adlse (p i
BB gy 3)90 il dlur

JSLss o HSI S5, oM 51 5S H cloailge
it S5 5 bl S, Lol 0l

1- Hue, Saturation and Intensity
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2- Aspect ratio
3- Compactness
4- Area ratio
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Fig.5. Several steps of stain recognition: A) Original color image of rice leaf, B) Binary image to segment leaf from
background, C) HSI image, D) H color component image, E) The resulting image after performing a logical AND
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segmented image
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Table 1- Values of shape characteristics
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Fig.6. A) Original RGB images from rice leaf surface, B) Final image resulted to distinguish the rice blast disease
(yellow parts) from brown spot disease (brown parts)
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Introduction: Rice is a very important staple food crop provides more than half of the world caloric supply.
Rice diseases lead to significant annual crop losses, have negative impacts on quality of the final product and
destroy plant variety. Rice Blast is one of the most widespread and most destructive fungal diseases in tropical
and subtropical humid areas, which causes significant decrease in the amount of paddy yield and quality of
milled rice.

Brown spot disease is another important fungal disease in rice which infects the plant during the rice growing
season from the nursery period up to farm growth stage and productivity phase. The later the disease is
diagnosed the higher the amount of chemicals is needed for treatment. Due to high costs and harmful
environmental impacts of chemical toxins, the accurate early detection and treatment of plant disease is seemed
to be necessary.

In general, observation with the naked eye is used for disease detection. However, the results are indeed
depend on the intelligence of the person performing the operation. So usually the accurate determination of the
severity and progression of the disease can’t be achieved. On the other side, the use of experts for continuous
monitoring of large farms might be prohibitively expensive and time consuming. Thus, investigating the new
approaches for rapid, automated, inexpensive and accurate plant disease diagnosis is very important.

Machine vision and image processing is a new technique which can capture images from a scene of interest,
analyze the images and accurately extract the desired information. Studies show that image processing
techniques have been successfully used for plant disease detection.

The aim of this study was to investigate the ability of image processing techniques for diagnosing the rice
blast and rice brown spot.

Materials and Methods: The samples of rice leaf infected by brown spot and rice blast diseases were
collected from rice fields and the required images were obtained from each sample.The images of infected leaves
were then introduced to image processing toolbox of MATLAB software. The RGB images were converted to
gray-scale. Using a suitable threshold, the leaf surface was segmented from image background and the first
binary image was achieved. Leaf image with zero background pixels was obtained after multiplying the black-
and-white image to original color image. The resulting image was transformed to HSV color space and the Hue
color component was extracted. The final binary image was created by applying an appropriate threshold on the
image that obtained from Hue color component.

As there was a high color similarity between the symptoms of two diseases, it was not possible to use Hue
color component to distinguish between them. Therefore the shape processing was applied.

Four dimensionless morphological features such as Roundness, Aspect Ratio, Compactness and Area Ratio
were extracted from stain areas and based on these features, disease type diagnosis was performed.

Results and Discussion: Results showed that the proposed algorithm successfully diagnosed the diseases
stains on the rice leaves. A detection accuracy of 97.4+1.4 % was achieved.

Regarding the results of t-test, among the extracted shape characteristics, only in the case of Area Ratio, there
was no significant difference between two disease symptoms. While in the case of Roundness, Aspect Ratio and
Compactness, a highly significant difference (P<0.01) was discovered and revealed between rice blast and rice
brown spot stains. The developed algorithm was capable of distinguishing between disease symptoms with an
exactness of over 96.6%. This means that of the 60 samples (30 samples rice blast and 30 samples of rice brown
spot); only two were placed in the wrong category.

Conclusions: It was concluded from this study that image processing technique can not only accurately
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determine whether the rice is healthy or infected but also can determine the type of plant disease with reliable
precision.

Considering the fact that plant diseases spread area by area through the field, early and accurate diagnosis of
plant diseases in a part of a farm - which is provided by image processing techniques and machine vision
systems — is very useful for timely and effective disease treatment which in turn leads to lower crop losses. Also,
by using the site-specific chemical application technologies, the need for chemicals can be minimized, an
important factor that can considerably reduce the costs.

Keywords: Brown spot, Machine vision, Rice, Rice blast



