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Segmentation Algorithm of Cucumber Leaf Disease Image Based on
Saliency Detection
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Abstract; In order to solve the problems of low accuracy of cucumber leaf disease image segmentation in
complex background, a new segmentation algorithm of cucumber leaf disease image based on saliency
detection ( SCLDSD ) was proposed. The proposed algorithm mainly consists of two parts: saliency
detection in cucumber disease image which is used to get the leaf extraction and image segmentation
which is used to get cucumber leaf disease. The algorithm first used the superpixel segmentation method
to divide the cucumber image into blocks, got the edge of cucumber leaf preferably, and proposed a new
method to calculate the weights among different superpixels. Then the algorithm used Harris points and
convex hull to select saliency seeds. After using manifold ranking to compute the saliency map, the
threshold segmentation was adopted on the obtained saliency map to get the binary map. At last, the
cucumber disease leaf and background of the original image were separated by adding the binary map to
the original image. In order to obtain the disease parts, ExG was used to expand the disparity of green
parts and lesion parts and then threshold was used to carry out the segmentation. Finally, the
morphological operation was processed in order to obtain fuller lesion. The proposed algorithm was tested
on common cucumber disease images. The experimental result shows that the algorithm effectively solves
the redundant segmentation and it’s more accurate with the error rate less than 5% and the average

execution time of the algorithm less than 4 000 ms in segmentation. From the results it can be concluded
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that the algorithm verifies the feasibility and practicality of the saliency detection algorithm in processing

of disease images. Meanwhile it lays the foundation for the subsequent establishment of the automatic

identification system of cucumber disease.
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Fig.1 Results of superpixel image segmentation
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Fig.2 Harris points and convex hull
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Fig.3 Leaf extraction
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Fig.4 Disease segmentation
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Fig.6  Results of leaf extraction

3.2 FEEGSEXR

8T B SCLDSD 43 ) 55 &R, DA R 2%
[ 75 22 (Otsu ) 43 HI 58 % k-means 5 28 73 5 53 DA
AR ST X AN TR) 3 I 5 R 647 43 1), 43 #08%
FanE 7 fros, B 1 E R 55 o A R R
JELIE LA J 28 Otsu 43 #15335 k-means I3 HI 5005 |
ARSCE LS Y ES .

g1 7 AT LG, Otsu B335 A BEAR 4 b 114 BR 75
SR, 1T B SR e 5 E AR AR Rl Y DX b R
B, RDICA 5 . k-means K F L5 Otsu F 35 A
FERIOCR A TS0 R0 32 15 5 0, HoRBESE &4
#)TF 95 BE , SCLDSD 55 3 7 1 1 98 BE 50 ik 58 Bk 1)
Tl B, 75 30 7 45 kRS B A9 B, 20 B BR300
3.3 HNEANLERRESMN

R o # RS RS —E L,
Matlab 2010 K Lk = 3 Ff 43 ) 7 3 X % I F R 6 48
PO A6 R LA SRS £ 50 g 5 R A T 43
W AR 8 PR, B AT LKA 3K
N T4 B 25 SR k-means B35 1Y 5 43 X 8K, 45 43
DX AT DA 2o vk o 45 R 5 N T 45 R A T 5
o R ER ],

R A AT A Ry o A RN AR
By AR N

Ekzﬂxloo% (10)
N,
A E,——50 %, %
N, ——HE 43 X3 10 g Z 5

N, — B ) AR R
XRG4 50 i PR 2E AT A 2N R 2



59 1

FESP A0 4 BT R MR A BT 0 B 1 R o 5 ik 15

(a) I (b) TEPEI

(c) BB (&) BXA

(AN E g EAE S

Fig.7 Segmentation results of disease
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