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Fig 1 Imaging system in controlled conditions.
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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 6 Output images of the LAB model in field conditions (a), High contrast image (b), Labeled image
(c), cluster 1 (d), cluster 2, detection of disease points on the rice plant and specifying it (e) cluster 3.
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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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Fig 9 Pixel intensity chart of the color component (H)
for background, blast disease and healthy leaf area in
HSI color space in field conditions
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Fig 10 Image clustering histogram in three clustered classes in the color space LAB.
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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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