LA R Journal of Anhui Agri. Sci.2017,45(32) :212 -215

EEENHE KSW F LT ESEIHBAENREE

fei

(L. PYACRARBIE WL 2 B, BRPI A7 B 7121005 2. Al e ll W 00K 0 35 S 36 2, BR P A% 2 712100)

HE [AM]EIRI I Ya 1A ARRay S Efeit B, [k ] B ARG 0 b+ @8 B4R A KA ZATM 5 F),
FIRRASHRARF . Bt B ARG AL A, R T 345 5 stk 09 KSW O A 5 51 sk i 47 = ok - 30, 75 2 s s 09 — B B 1%, 5F
tHmmEAR, RE L5t @RMRE R E A, (SR EFEH AN RBEEL TR T I A ERG AR L2454 0.02, M
TRBER 5 EIRERG T 45% 2 b [ B ] ik A N SR A E AR B S5 BT R AR Y

KR KA SR BARSE) A ik KSW
RESES SI126;TP391.4  STEAARIRAE A XE|HRE 0517 -6611(2017)32 -0212 - 04

KSW Entropy Method Improved by Genetic Algorithm for Density of Cucumber Angular Leaf Spot Calculation
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Abstract
segmentation. [ Method ] Firstly, the Otsu method was used to segment the b * channel image after preprocessing to remove background noise.
Then, the gray image of the target area was segmented through the GA-improved KSW entropy thresholding method, and the binary image of dis-
ease spot was obtained as well as disease spot area was computed. Finally, the disease spot density was calculated. [ Results ] The results showed

[ Objective ] The aim was to eliminate the influence of complex background, and improve the precision and speed of angular leaf spot

that the absolute error of the method calculated by the algorithm was about 0. 02 compared with grid plate manual calculation method, and the
segmentation speed increased by more than 45% . [ Conclusion | The method provides the technical basis for automatic diagnosis of disease degree

of cucumber spot disease.

Key words Angular leaf spot of cucumber; Image segmentation; Genetic algorithm; KSW Entropy
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Fig.1 Original picture of angular leaf spot of cucumber
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Fig.2 b channel image in La + b * room
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Fig.3 Equalization leaf image
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Note : (a) Segmentation of b # channel image by Otsu method, (b) Segmentation through the GA — improved KSW entropy thresholding method, (¢) Dis-

ease spots marker
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Fig.4 Disease spot segmented through GA —improved KSW entropy thresholding method
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Fig.5 Extraction result of edge
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Fig.6 Binary image of leaf
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Fig.7 Binary image after swelling treatment
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Fig.8 Disease spot image removed edge points
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Fig.9 Intact disease spot
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Table 1 Calculation result of disease spot density
IRBEIR R H AR EEUREEE IR TRBE

Pixel points of disease spot Pixel points of objective leaf Disease spot density // % RN 2
By A . ) Absolute error
Image Jrks B ARSIy Jrks B ARSIy Jrks B ARSI of density

Grid plate Method in Grid plate Method in Grid plate Method in %

method this paper method this paper method this paper
1 127410 115285 1789472 1770897 7.12 6.51 0.61

108623 99231 345643 323151 31.42 30.71 0.71
3 253975 244144 1125278 1188198 22.57 20.55 2.02
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Table 2 Time for finding optimal threshold of common KSW entropy
thresholding method and improved KSW entropy threshol-

ding method

Tl KSW ik Hifk KSW ik AT E] e
& F Common KSW Improved KSW Time ratio
Image entropy thresholding entropy thresholding decreased
method /s method /s %

1 0.201 0.106 47.26

2 0.251 0.139 44.62

3 0.195 0.102 47.69
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